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Only C-L-X’ 
Sealed Cable Systems 
by Simplex 
Can do so Many Jobs 

so Well 


Simplex C-L-X is a packaged combination of cable and 
an extremely pliable, corrugated metal sheath. It 
requires no separate duct or conduit regardless of 
environment. It is available with steel sheath and 
plastic jacketing; and with copper or aluminum 
sheaths, with or without plastic jacketing. 

; Installation Costs 

By using a single length of 3-conductor 15KV C-LX 
for both underground and aerial use, a Southeastern 
utility company saved more than 20,000 dollars from 
what it would have cost for a complete underground 
duct system. 


C-L-X Cut 


Resists Chemical Attack 

Conduit life in this company’s calcium chloride rec- 
lamation building was only 6 to 9 months. The 
conduit was replaced with a C-L-X cable system which 
— after two years of operation, shows no signs of 
deterioration. 

Protects . iga inst Liquids and Gases 

An East Coast petroleum tank farm used a C-L-X 
8-conductor cable protected with PVC for direct burial 
in ground that was saturated with oil, gas and water. 
Result: Perfect performance at a sizeable savings 
over conduit systems. 


Only Simplex C-L-X offers you: Exceptional Strength 
. .. Unequalled Pliability . . . Protection from Liquids 
and Gases... Faster Installation and Lower Costs. 
Send for Illustrated Brochure containing Application 
and Engineering Data. 


CAMBRIDGE, MASSACHUSETTS 
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ig is Cabot / #5 of a series 


Picture of 
a Pigment 
' Going to Market 


} 


Loaded in this train is a littie pigment called Cab-O-Lite.& It’s not new, actually. Cabot 
mines it from the ground in New York state, where Nature has had it on tap for lo these 
many eons. 

But when Cabot processes it and sends it to market, this little pigment makes happy 
things happen to products. It’s what you might call a ‘‘profit-making”’ ingredient for a 
lengthy list of products extending all the way from plastics and ceramics to paint. 

In plastics, for instance: put Cab-O-Lite in polystyrene as a filler, and you transform 
what is already a low-cost material into one that costs even less — 10% less in raw ma- 
terial costs. 

In ceramics, for instance: Cab-O-Lite makes wall tile and other ceramic products look 
better and last longer — makes possible better shock resistance, less shrinkage, higher 
strength, less warpage. 

In paints, for instance: as an extender, versatile Cab-O-Lite keeps colored house paints 
looking beautiful longer, and makes white house paints more durable at a cost of 4-5¢ 
less than with any other acicular extender. 

Cab-O-Lite is just one of an expanding line of quality Cabot raw materials currently 
helping industry produce better, more economical products. For instance: 


For Industry, from Cabot: 


CARBON BLACK — the world’s most complete 
range ... more than 50 different grades, each 





cluding: rubber, paint, cordage, oakum 
and insecticides. 






with a specific industrial use. 


CAB-0-LITE ® (Cabot wollastonite)—as a paint 
pigment, this versatile, uniform calcium sili- 
cate has more desirable properties than other 
extenders used singly or in combination. 
Excellent for all types of paint, and for all types 
of ceramics. 


PT@® PINE TAR PRODUCTS — these versatile 
quality controlled materials improve the per- 
formance of a wide variety of products, in- 


CAB-0-SIL® — this unique airborne silica, in 
extremely small amounts, greatly improves 
an enormous variety of products. Remarkable 
for its unusual combination of properties, it’s 
equally effective as a thixotropic, thickening, 
gelling, suspending, flatting, reinforcing, anti- 
caking, and antislip agent. Used in plastics, 
lubricating oils, greases, paints, varn- 
ishes, lacquers, rubber, sulfur, insecticides, 
pharmaceuticals, cosmetics, and many 
other products. 


OTHER PRODUCTS INCLUDE: CHARCOAL, CHARCOAL BRIQUETS, OIL, NATURAL GAS, 
NATURAL GASOLINE, LIQUEFIED PETROLEUM GASES, PORTABLE WELL DRILLING AND 
SERVICING EQUIPMENT, OIL FIELD PUMPING EQUIPMENT AND STEEL FABRICATION, 





For complete information, phone or write: 
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CABOT CORPORATION 125 tigh street, Boston 10, mass. 
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industry 


Model of the new Hall of Justice now under construction in San Francisco, California. 
Completion of building is scheduled for 1961. 


Phelps Dodge Copper Tube 


Specified for the Plumbing Lines 
of San Francisco’s New Hall of Justice! 


Within the superb new Hall of Justice being con- 
structed for the City and County of San Francisco 
will be over a quarter million pounds of Phelps 
Dodge copper water and DWV tube serving as 
plumbing lines for thiscompletely modern structure. 
The new Hall of Justice will bring together under 
one roof all the functions of the city and county 
related to law enforcement. Among the novel fea- 
tures will be a heliport located on the roof. 
General contractors for the project are the M & K 
Construction Corporation, while J. B. Nettles & 
Co., Inc. is the mechanical contractor and G-M- 


Simonson, the electrical and mechanical engineers. 
Project architects under the direction of Bureau of 
Architecture, Department of Public Works, are 
Weihe, Frock & Kruse, together with the City 
Architect, Charles W. Griffith. The plumbing dis- 
tributor is P. E. O’Hair and Co. of San Francisco. 
* * . 

From the Golden Gate to Gotham, plumbing 
contractors know they can rely on the quality of 
Phelps Dodge famous “‘Mine-to-Market”’ tube and 
pipe. That’s why so many of them specify Phelps 
Dodge for every kind of installation! 


See your Phelps Dodge distributor 


PHELPS DODGE 


CORPORATION 


COPPER 


PRODUCTS 


New York, N.Y. « Los Angeles, Cailif. 
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The Review’s Format 
FroM JOHN E. BuRCHARD, ’23: 


Ihave been admiring the new format 
of The Review. Congratulations! 


Dean, M1.T. School of Humanities 
and Social Science 


Names in Bold Type 
From Emit D. Ries, ’23: 


Congratulations on use of bold type 
for names in the Class Notes. Don’t 
know when I’ve enjoyed reading them 
more. Don’t let anybody talk you out 
of this improvement! 


4603 Weldin Road 
Wilmington 3, Del. 


The Hart Nautical Museum 
FroM EVeRS BURTNER, ’15: 


An addition to the notes from retired 
professors in December's Technology 
Review (pages 35 to 38). 


Although listed as emeritus I carry on 
as lecturer in the Department of Naval 
Architecture and Marine Engineering. 
My specific assignments have covered 
the responsibility of one undergradu- 
ate course and the supervision of the 
Francis Russell Hart Nautical Museum. 
This last has also included the issuing 
of copies of design plans of yachts 
from the many in the museum files. 

My wife and I have been most for- 


tunate in the two extended trips we 


have enjoyed in the years since my ex- 
tended retirement (to Hawaii and to 
Europe). . Have turned out some 
technical writing and other profession- 
al work. I also enjoy meeting former 
students and hearing of their successes. 


38 Jordan Avenue 
Wakefield, Mass. 





NEXT MONTH: Roger Brown, Asso- 
ciate Professor of Social Psychology 
at M.1.T., will explain the reasons 
for the establishment of an inde- 
pendent psychology unit at the In- 
Stitute. 


FEBRUARY, 1961 


THE ROOF Of the plastic schoolhouse 
that will be erected at M.I.T. this 
spring will consist of panels such 
as this young man is holding. This 
new idea in school construction is 
described in the article on page 28. 


THE DRAWINGS which illustrate Pro- 
fessor Rathbone’s article on page 29, 
and others like them which adorn 
The Review from time to time are 
the work of Henry B. Kane, ’24. 





EDITOR: Volta Torrey; BUSINESS MAN- 
AGER: R. T. Jope, 28; CIRCULATION MAN- 
AGER: D. P. Severance, °38; EDITORIAL AS- 
sociaTes: J. J. Rowlands, Francis E. 
Wylie, John I. Mattill; EDITORIAL STAFF: 
Ruth King, Muriel R. Roberts, Norma G. 
Humphries; BUSINESS STAFF: Madeline R. 
McCormick, Marianne G. Hagerty; PUB- 
LISHER: H. E. Lobdell, °17. 


The Technology Review is published monthly 
from November to July inclusive, on the 27th day 
of the month preceding the date of issue, by the 
Alumni Association of M.1.T.; Clarence L. A. 
Wynd, ’27, President; H. E. Lobdell, ’17, Execu- 
tive Vice-president; Thomas F. Creamer, °40, 
William L. Taggart, Jr., ’27, Vice-presidents; 
Donald P. Severance, '38, Secretary-Treasurer. 


Comumens, 1961, by the Alumni Association of 
bs 2 


Editorial and business offices are in Room 1-281, 
Massachusetts Institute of Technology, Cam- 
bridge 39, Mass. The Review is published at The 
Rumford Press, 10 Ferry Street, Concord, N. H. 


An annual subscription in the U.S. is $4.00; in 
Canada and elsewhere, $4.50; a single copy, 60 
cents. Three weeks must be allowed to effect a 
change of address, for which both the old and 
the new address should be given. 


Second-class postage paid at Concord, N. H. 
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Individuals Noteworthy 








Men of the Year 


THREE ALUMNI of M.I.T., Charles 
Stark Draper, ’26, William Shock- 
ley, °36, and Robert B. Woodward, 
°36, were among the 15 “Men of the 
Year” pictured on the January 2 
cover of Time Magazine. Two of the 
others, I. I. Rabi and Edward M. 
Purcell, were on the staff of the war- 
time Radiation Laboratory at M.I.T., 
and another, George W. Beadle, was 
last year’s Arthur D. Little Lecturer 
at M.L.T. 

In its sketch of Dr. Draper, Time 
recalled his definition of a dyne cen- 
timeter as “just about the amount of 
torque that would have to be ap- 
plied to my arm to get me to take a 
drink.” The achievements of the 
Head of the Department of Aero- 
nautics and Astronautics and the 
M.I.T. Instrumentation Laboratory 
which Time mentioned have in- 
cluded “the A-4 gunsight that gave 
U.S. Sabre jets clear superiority over 
Russian MIGs in Korea and the in- 
ertial guidance systems that control 
far-ranging U.S. missiles, including 
the Polaris.” 

Dr. Shockley, a Nobel prize win- 
ner for his work on transistors, was 
described as “that rare breed of 
scientist, a theorist who makes fio 





Charles Stark Draper, ’26 


4 








apology for a consuming interest in 
the practical applications of his 
work. ‘Asking how much of a re- 
search job is pure and how much ap- 
plied,’ says Shockley, ‘is like asking 
how much Negro and white blood 
Ralph Bunche might have. What’s 
important is that Ralph Bunche is a 
great man.’ Hired by Bell Telephone 
Laboratories right after he gradu- 
ated from M.I.T. in 1936, Theoreti- 
cal Physicist Shockley was one of a 
team that found a use for what had 
previously been a scientific parlor 
stunt: the use of silicon and ger- 
manium as a photoelectric device.” 

Dr. Woodward, Time said, “is a 
man with two loves: the color blue 
and the science of chemistry. The 
first is an easy affectation; Harvard’s 
Woodward satisfies it with a blue 
atid white office,a blue coffee cup 
and, day in and day out, a blue 
necktie. The second is an all-con- 
suming passion. Disdaining all other 
activities (exercise seems a particu- 
lar waste of time to him), Wood- 
ward has been the architect of some 
of the most complex biological mole- 
cules ever built by man. He syn- 
thesized quinine by the time he 
was 26, kept lengthening the list 
of his accomplishments—cortisone, 
strychnine, reserpine, cholesterol— 


William Shockley, ’36 


Photos courtesy TIME: Copyright Time, Inc., 1961 
Robert B. Woodward, °’36 


until this year he manutacturec’ the 
most complicated substance of. all: 
chlorophyll.” 


Civil Engineers’ Head 


ROLF ELIASSEN, °32, has: been 
named Acting Head of the Depart-- 
ment of Civil and Sanitary Engi- 
neering at M.I.T., and John B. Wil-- 
bur, ’26, has been appointed part 
time Consulting Professor of Engi-- 
neering. 

Professor Wilbur, who had served 
as head of the Department since 
1946, asked to be relieved of his 
administrative duties but the Insti- 
tute will still benefit from his coun- 
sel and support. He and Mrs. Wil- 
bur will make their home in Han- 
cock, N.H. 

Professor Eliassen served with 
two consulting engineering firms 
and taught at the Illinois Institute 
of Technology and New York Uni- 
versity before joining the M.LT. 
Faculty. He has been head of the 
Division of Sanitary Engineering at 
the Institute since 1949 and! has 
become widely known for his m- 
search in the analysis, purification, 
and disposal of industrial wastes. 


C. D. Howe: 1886-1960 


AS THIS ISSUE went to press, news: 
reached the Institute of the death: 
of Clarence Decatur Howe, ’07, one 
of Canada’s most distinguished 
statesmen and a Life Member of 
the M.I.T. Corporation. His obitu- 
ary will be in the March issue of 
The Review. 


(Continued on page 6) 
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— New Books from McGraw-Hill — 


Mechanics For Engineers, Second Edition 

By Ferdinand P. Beer, Lehigh University; and 
E. Russell Johnston, Jr., Worcester Polytechnic 
institute. Standard Version, Volume | STATICS 
—Ready In March, 1961; Volume Il DYNAMICS 
—Ready in June, 1961. Vector Version, Volume 
| STATICS—Ready in July, 1961; Volume Il 
DYNAMICS—Ready in August, 1961. 


Recognizing the interest in vector methods developing 
among engineers, the authors present their revised text 
in a choice of two forms. In the Standard Version, they 
preserve the traditional approach to statics and dynamics, 
while emphasizing the vector character of forces, veloc- 
ities, accelerations, and momenta through the use of 
boldface type. In the Vector Version, they introduce at 
an early stage the concepts of scalar and vector prod- 
ucts and of derivatives of a vector, and use these con- 
cepts throughout their presentation of statics and dy- 
namics. 


Theory of Elastic Stability, Second Edition 
By Stephen P. Timoshenko and James M. Gere, 
Stanford University. McGraw-Hill Engineering 
Societies Monographs Series. Ready this month. 

An extensively rewritten and completely updated revi- 
sion of the established reference work. Presenting the 
fundamental theory of buckling of bars, plates and shells, 
the book is suitable for a course text or for general refer- 
ence. Important changes in the second edition have been 
made in the treatment of Torsional buckling of columns 
and lateral buckling of beams. 


Modern Physics for the 
Engineer, Second Series 
By Louis N. Ridenour; and William A. Nieren- 
berg, University of California, Berkeley. Uni- 
versity of California Engineering Extension 
Series. 408 pages, $9.50. 
This compilation of lectures coordinated by Dr. Nieren- 
berg is the second volume derived from a high success- 
ful extension course given at the University of California 
with distinguished physicists and educators as lecturers. 
Following the technical organization of the earlier vol- 
ume, there are three main sections: The Laws of Nature, 
Man’‘s Physical Environment, and Technology. 


Complex Variables and the LaPlace 


Transformation for Engineers 
By Wilbur R. LePage, Syracuse University. In- 
ternational Series in Pure and Applied Mathe- 
matics. 475 pages, $12.50. 
A graduate level textbook on the mathematics used in 
the analysis of linear systems. Emphasis is placed on 
interpretation of mathematical ideas of importance in en- 
gineering applications. Includes the mathematical topics 
of complex variable theory, Fourier and Laplace trans- 
formations, a brief discussion of linear integro-differen- 
tial equations, and an extensive philosophical discussion 
of impulse functions. 





Electronics In Engineering, Second Edition 
By W. RYLAND HILL, University of Washington. 
352 pages, $8.00. 
This revised and updated second edition is designed for 
non-E. E. majors and intended as a sequential extension 
of the Loew-Bergseth text. The elements of vacuum and 
solid state electronic devices, excmples of their use in 
electronic circuits and an analysis of these circuits are 
included. The text presumes a knowledge of basic circuit 
theory. 


Theory of Metal Cutting 
By Paul H. Black, Ohio University. 197 pages, 
$7.50. 
An undergraduate text designed to provide the student 
with a theoretical and scientific understanding of the 
machining of metals. Consideration is given the cutting 
tool, the workpiece, the chip, and the cutting fluid. Dis- 
cussions are included of solid-state physics as related to 
mechanical properties of materials, of the mechanics of 
the cutting process, lubrication and wear, and indica- 
tions of how the developments can be utilized for the 
ultimate aim: increased production. 


Mechanical Engineering 


Experimentation 
By G. L. Tuve, Case Institute of Technology. 
Ready in March, 1961. 
A new text prepared for third and fourth year level study 
in Engineering Colleges. The first ten chapters are de- 
voted entirely to basic procedures that should be mas- 
tered by the beginner before he attempts the experi- 
mental analysis of “systems” or projects involving new 
fields. Next the text deals with studies of properties and 
processes, and finally covers the analysis of systems and 
machines. 


Principles of Inertial Navigation 
By C. J. Savant, University of Southern Cali- 
fornia; Robert C. Howard, Giannini Controls 
Corporation; and C. A. Savant, Northrop Cor- 
poration. Ready this month. 
A senior-graduate text devoted entirely to inertial navi- 
gation. This book will be of great interest to people con- 
cerned with missile engineering and space technology. 
Previously classified information is presented with a sys- 
tematic summation of the unclassified literature in the 
field. General bibliography included. 


Theories of Experimentation 
By Hilbert Schneck, Jr., Clarkson College of 
Technology. Ready in March, 1961. 
A basic text and reference for all laboratory courses or 
experimental testing in Mechanical, Electrical, and Civil 
Engineering Departments. Covering the theoretical, an- 
alytic, and statistical aspects of basic engineering ex- 
perimentation it specifically deals with such topics as 
statistics of instrumental error, the propagation of such 
error, the selection of instruments based on error-study, 
and the choice of proper settings for the test equipment 
to minimize uncertainty and error. 


Send for Copies on approval 


McGraw-Hill Book Company, Ine. 


330 West 42nd Street 





New York 36, N. Y. 
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Major Expansion in the program of the 
Laboratory requires participation of 
senior members of the scientific com- 
munity in our programs: 


RADIO PHYSICS and ASTRONOMY 


SYSTEMS: 


Space Surveillance 


Strategic Communications 


Integrated Data Networks 
NEW RADAR TECHNIQUES 
SYSTEM ANALYSIS 
COMMUNICATIONS: 


Techniques 
Psychology 


Theory 


INFORMATION PROCESSING 


SOLID STATE Physics, Chemistry, and Metaliurgy 


@ A more complete description of the Laboratory's 


work will be sent to you upon request. 


Research and Development 


LINCOLN LABORATORY 


Massachusetts 


BOX 28 


Institute of Technology 


LEXINGTON 73, MASSACHUSETTS 














Individuals Noteworthy 
(Continued from page 4) 























THIS STATUE of Hermes dedicated 
in October at the Groton, Conn., lab 
oratory of Chas. Pfizer & Co., Inc, 
was the work of William M. Philips, 
°47. He is working on architectural 
sculpture for the 1964 World’s Fair, 





Faculty and Staff 


SAMUEL A, GOLDBLITH, ’40, Profes- 
sor of Food Technology, has been 
appointed to a committee to consult 
with the Atomic Energy Commis- 
sion’s Division of Biology and Medi- 
cine on radiation processing of food 
. . Antoine M. Gaudin, Richards 
Professor of Mineral Engineering, 
will lecture at the St. Louis meeting 
of the American Institute of Mining, 
Metallurgical and Petroleum Engi 
neerson March2 . . . Fred G. Le 
ssieur, Lecturer in Industrial Rela 
tions, spoke at the Industrial Engi- 
neering Institute meeting at the Uni 
versity of California in February 
. Frederick R. Donald of the 
Instrumentation Laboratory has re- 
ceived a Navy letter of appreciation 
for his work on Polaris. 


Alumni Day Planners 


Upon the recommendation of Al 
bert O. Wilson, Jr., °38, and John 
L. Danforth, °40, chairman and 
deputy chairman, respectively, of 
the 1961 Alumni Day Committee, 
the following subcommittee chair- 
men have been appointed: David 
P. Flood, °45, Luncheon; Edward 
O. Vetter, 42, Symposium; Wol- 
cott A. Hokanson, Registration; 
and John L. Danforth, °40, Ban- 
quet. 

(Continued on page 10) 
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Today, exploring in all of the physical sciences, Why use gas chromatography? Why use electron 
Melpar is probing in many areas of fundamental spin resonance? These represent but a few of the 
research, such as: areas Melpar is now exploring. This is Melpar: 


Project Probe. 
Physical Chemistry, encompassing the i 


relation of physical properties of biological Scientists with advanced degrees in any of 
materials to biological functions. the Physical Sciences, who are interested in 
Physical Techniques and Measure- participating in Melpar: Project Probe, 
ments in such fields as electron spin re- are invited to write to F. J. Drummond, Pro- 
sonance, in conjunction with the studies of fessional Placement Manager, Melpar, 3355 
molecular structure to determine Zeeman Arlington Boulevard, Fails Church, Virginia. 
effects on free radicals. 


Chemistry Studies in fluorescence, or- TMF 


ganic reactions, electrochemistry, polymer ot | an faR ps4 5 
research, and gas chromatography and = INC 


radiochemistry. A Subsidiary of Westinghouse Air Brake Company 
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POLARIS: Northrop’s Datico checks SKYBOLT: Guidance and navigation MERCURY: The Northrop landing sys- 

out Polaris at ali levels of mainte- systems are being developed by Nor- tem is designed to bring the Mer- 

nance and operation. throp for this new and highly secret Cury astronaut down safely. 
air-launched ballistic missile. 


Northrop 1s how active in more 








X-15: Northrop produces Q-Ball, the AERODYNAMICS: Northrop’s Laminar TITAN: Northrop supplies complete 
flight angle sensor for safe re-entry Flow Control technique is designed technical and industrial management 
of X-15 and other aerospace vehicles. to greatly increase aircraft range, flex- to activate the T-2 Titan missile base. 


ibility, cargo and passenger capacity. 
For work on these advanced programs, we seek exceptional engineers, scientists and mathematicians. 
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HAWK: Northrop produces airframe COMMUNICATIONS: Northrop designs T-38: World's first supersonic twin- 











components, ground handling and the trans-Pacific Scatter Communi- jet trainer is built by Northrop for 
launching equipment for this air de- cations Network and other worid- the United States Air Force. 
fense missile. wide communication systems for 


U.S. and free world governments. 


than 70 important programs 











TARGET MISSILES: Northrop has pro- COMMERCIAL METAL PRODUCTS: Nor- SPACE RESEARCH: Northrop’s accel- 
duced more than 50,000 electroni throp produces aluminum architec- erated space research programs 
Cally-controlled aerial targets, and tural shapes for many important reach into such advanced areas as 
Surveillance drones. industrial and commercial buildings. maneuverability, rendezvous, space 


vehicle maintenance, space probes, 
and the survival of men in space 


Write Northrop Corporation, Box 1525, Beverly Hills, California. Divisions: Norair, Nortronics, Radioplane. 


FEBRUARY, 196] 











In your expansion 
and new construction 
plans include 


Gas 
Insurance 


to gear your fuel supply 
to your production 
schedule 


Your production  effi- 
ciency is only as sound as 
your fuel supply. Should 
curtailment of gas become 
necessary, a Draketown 
Propane Plant can keep 
production going  indefi- 
nitely without a minute 
lost. Your investment in 
“Gas Insurance” can pay 
for itself during a single 
short period. 

Send for booklet, ‘“Mod- 
ern Fuel Supply” and see 
how other companies have 
benefited from a Drake- 
town Propane Plant . . 
no obligation, of course. 





PROPANE PLANTS BY 
Drake & Townsend 


INCORPORATED 


Consulting—Design— 
Engineering—Construction 


11 West 42nd Street 
New York 36, N. Y. 


DRAKETOWN (Canada) Ltd. 
819-602 W. Hastings St. 
Vancouver 2 

B. C. Canada 


( Overseas ) 

DRAKETOWN INTERNATIONAL 
CORP. 

1l West 42nd Street 

New York 36, N. Y. 

MEMBERS: American Gas Assn., 

LP-Gas Assn., American Petroleum 

Inst., National Fire Protection Assn., 

Canadian Gas Assn., Agricultural 

Ammonia Inst. 








Individuals Noteworthy 
(Continued from page 6) 





Honors to Alumni 
MEDALISTS and recent recipients of 
other distinctions include: 

Harold §. Osborne, ’08, the 
Thomas A. Edison Medal of the 
American Institute of Electrical En- 
gineers . . . The Honorable Thom- 
as C. Desmond, ’09, the grade of 
Fellow, New York Academy of 
Science . Kenneth B. White, 
'20, designation as “Chevalier de la 
Legion d’Honneur,” “for 30 years 
of service to French industry,” by 
the French Government; 

John E. Burchard, ’23, the Dis- 
tinguished Service Award, by the 
University of Minnesota .. . 
Ernst A. Guillemin, ’24, the Medal 
of Honor, by the Institute of Radio 
Engineers . . . Richard S. Morse, 
‘33, the Decoration for Distin- 
guished Civilian Service, by the 
U.S. Army; 

Major Carroll E. Adams, Jr., ’49, 
a second Oak Leaf Cluster to the 
Army Commendation Medal, by 
the U.S. Army Douglas W. 
Fuerstenau, ’53, the Rossiter W. 
Raymond Memorial Award for 
1961, by the American Institute of 
Mining, Metallurgical, and Petro- 
leum Engineers. 

(Concluded on page 42) 
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Polytechnic Institute of Brooklyn 
Alton Lee Craft, Architect 


You’ve enough on your mind 
without adding a building problem 


Our performance record shows that 
we have the organization and know- 
how to carry out a project smooth- 
ly, promptly and efficiently. 

This leaves you free to concen- 
trate on your business while your 
new building is under way. 

Quite an advantage! 
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Robert Johnson, Missile and Space Systems 
Chief Engineer, reviews results of a THOR- 
boosted 5000 mile flight with Donald W, 







Missile is 
space veteran at 
the age of three 


The Air Force THOR, built by Douglas 
and three associate prime contrac- 
tors, shows how well a down-to-earth 
approach to outer space can work, 
Since its first shoot in 1957, it has 
been the booster for programs like 
Pioneer, Discoverer, Explorer, Transit, 
and Delta and has launched more 
than 87% of all successful U.S. 
space satellites. 

Initial planning for THOR included 
volume production tooling, ground 
handling equipment and operational 
systems. This typical Douglas 
approach made the giant RBM avail- 
able in quantity in record time, and 
THOR has performed with such reli- 
ability that it has truly become the 
workhorse of the space age. 
Douglas is now seeking qualified 
engineers, physicists, chemists and 
mathematicians for programs like 
ZEUS, DELTA, SKYBOLT, GENIE, 
ANIP, SATURN, MISSILEER and 
others far into the future. For full 
information write to Mr. C. C. 
LaVene, Douglas Aircraft Com- 
pany, Inc., Santa Monica, California, 
Section N 
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...a hand in things to come 


To bring them back alive 


Hurtling toward earth at thousands of miles per hour, a spaceship 
will have to survive the withering heat of air friction. Today, scientists are ap- 
plying every known test to conquer the problem of re-entering the atmosphere. 


Fortunately, a great deal of this materials testing can be done 
right on the ground. At Union Carbide laboratories, the fiery zone of re-entry 
is being duplicated in a wind tunnel with the new plasma arc torch. By squeez- 
ing a blazing electric arc and forcing a large volume of gas through it, the 
plasma are torch shoots out a 30,000 degree jet —the highest sustained heat 
ever created by man. This is an example of the many areas in which industry 


is working to help make space travel a reality. 


Exploring the unknown is part of the everyday routine for the 
people of Union Carbide. They are constantly searching for new and better 
things for the world of today and tomorrow. 
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Learn about the important work 
going on now in gases, carbons, 
chemicals, metals, plastics, and 
nuclear energy. Write for “‘The 
Exciting Universe of Union 
Carbide’ Booklet N, Union 
Carbide Corporation, 270 Park 
Avenue, New York 17, N. Y. 
In Canada, Union Carbide 
Canada Limited, Toronto. 
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NO. 34 IN A SERIES 


OUT OF THE LABORATORY 


Manned space missions of extended flight duration must have a 
large, continuous, long lasting and reliable source of electrical power. Only a nuclear reactor heat source 
is compatible with these requirements to provide power for propulsion and to operate 
all equipment aboard the spacecraft. Advanced nuclear energy conversion systems 
are now being developed by Garrett’s AiResearch divisions to meet these new power 
requirements... another vital contribution by Garrett to man’s conquest of space. 


* Outstanding opportunities for qualified engineers 


AiResearch Manufacturing Divisions 


LOS ANGELES 46, CALIFORNIA® PHOENIX, ARIZONA 


OTHER DIVISIONS AND SUBSIDIARIES: AIRSUPPLY-AERO ENGINEERING @ AIRESEARCH AVIATION SERVICE © GARRETT SUPPLY © AIR CRUISERS 
AIRESEARCH INDUSTRIAL © GARRETT MANUFACTURING LIMITED ¢ MARWEDEL ¢ GARRETT INTERNATIONAL S.A. © GARRETT (JAPAN) LIMITED 
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President Kennedy’s Advisers 


Two M.I.T. economists headed groups which reported to 
John F. Kennedy shortly before his inauguration as 
President. Paul A. Samuelson, Professor of Economies, 
reported on the economic outlook for the year, and 
Max Millikan, Director of the Center for International 
Studies, reported on a plan for young Americans to 
work abroad in a peace corps. 

The Samuelson report said that proper governmental 
action could halt the contraction in business in 1961, 
and called for steps to combat “the basic sluggish- 
ness” of the American economy in recent years. Al- 
though recommending improvements in unemployment 
compensation and expenditures on education, health, 
urban renewal and other programs, the report said a 
“hastily devised public works program” is not needed, 
and suggested that a tax cut might be helpful. 

The Millikan report indicated that sufficient young 
men would volunteer to assist underdeveloped coun- 
tries as members of a peace corps without being offered 
draft exemption for doing so. 


/A Property of Our Cave 


‘SINCE Plato’s day at least, some men have regarded 
‘their environment as a cave. We do live in an electrical 
«cavity bounded by the earth’s surface and the iono- 
sphere, and one of this cave’s properties was measured 
for the first time last June. The surveyors were Martin 
Balser and Charles A. Wagner, ’52, of the Radio Physics 
division of M.I.T.’s Lincoln Laboratory. 

Men have known for some time that radio waves 
should resonate in the spherical shell between the 
earth and the ionosphere in the same sort of way that 
sound waves do in an organ pipe. In 1952 a German 
scientist calculated that the fundamental frequency of 
the resonance of the earth-ionosphere cavity would be 
no higher than 10.6 cycles per second under ideal con- 
ditions. The M.I.T. investigators in the field found it 
to be 7.8 cycles per second. 

This is a truly low frequency for radio waves. The 
frequencies used in ordinary radio broadcasting are 
measured in millions of cycles per second. Frequencies 
100,000 times higher than those in the broadcast band 
are used now in some advanced radio and radar work 
and are said to be in the EHF or Extremely High Fre- 
quency band. Frequencies 100,000 times lower than 
those in the medium-frequency broadcasting region can 
be said appropriately, therefore, to be in the ELF or 
Extremely Low Frequency band. That is where the 
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The seasonal pictiire above was taken by Samuel J. 
Mason, ’47, M.1:T: Professor of Electrical Engineering. 


resonant frequency of the electrical cavity around the 
earth was found. 

The men who measured it used both one of the first 
sources of knowledge about electrical phenomena and 
ene ofthe most modern research tools: 

q@ Lightning, which Ben Franklin found helpful, pro- 
vided the radio waves that the researchers analyzed. 
Somewhere in the sky it is nearly always generating 
radio noise in the cavity they were curious about and 
they made tape recordings of this noise. 

@ A large digital computer enabled them to analyze 
this noise. It took the place of a narrow-band filter that 
would have been costly and difficult to build. Lincoln 
Laboratory previously had used a computer similarly, 
to simulate operations normally carried out by a radio 
circuit, when it obtained radar echoes from Venus. 


° 
a > 


The line pictured above shows the signals the com- 
puter found in 10 recordings of lightning’s radio noise 
echoing in the earth-ionosphere cavity. The large peak, 
at 7.8 cycles per second, marked the fundamental reso- 
nance, and is followed by lower ones at the four next 
higher modes, 14.1, 20.3, 26.4 and 32.5 cycles. 

Balser and Wagner had been studying the low end of 
the radio spectrum for many months before they ob- 
tained the data they wanted, and had survived unfore- 
seen hazards. To minimize hum pickup from electrical 
lines, they once tried working from a 35-foot cruiser in 
the middle of Boston Harbor, and were nearly run 
down by the aircraft carrier Wasp. They then retreate 
to the New Hampshire woods, where a game warden 
suspected them of using electronic apparatus to attract 
deer illegally and almost took them into custody. 

A technical account of their work appeared in the 
November 19, 1960, issue of Nature. The authors have 
not suggested any uses for the measurement they made, 
but it is interesting to speculate about what Socrates 
would ask if he were here to hear about it. 
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M.I.T. Summer Courses 


THE INSTITUTE will offer 26 special summer courses 
this year. One-week courses will deal with: 


Advanced Highway Engineering 
Industrial Photoelasticity 

Fundamentals of Strain Gage Techniques 
Applications of Strain Gage Techniques 
Nondestructive Testing 

Elements of Textile Structural Mechanics 
Advanced Mgchanics of Textile Structures 
Infrared Spectroscopy: Technique 
Infrared Spectroscopy: Applications 
Techniques of High-Speed Photography 
Radar Astronomy 

Technology of Reinforced Plastics 
Science of Adhesion 

Scientific and Engineering Reports 


Two-week courses will be offered in: 


Shear Strength Behavior of Cohesive Soils 

Experimental Techniques 

Engineering Magnetohydrodynamics 

Materials Science 

The Continuous Glass Making Process 

City and Regional Planning 

Problems of High-Powered Radar System Design 

Dynamics and Control of Chemical Engineering Processes 

Fundamentals and Applications of Selected Surface 
Phenomena 

Industrial Dynamics 

Planning Marketing Strategy and Tactics 

Probabilistic Methods in the Control of Operations 


An Upcoming Attraction 


PLANS for construction of a 20-story home for the 
M.I.T. Center for Earth Sciences call for it to be ready 
at the start of the school year in 1962. Work is slated 
to begin this spring, and once the aboveground stage is 
reached a floor should be added every 10 days. Self- 
appointed experts are looking forward now to super- 
vising its construction closely from the windows of the 
buildings that surround the area. 

Araldo Cossutta, an associate of the architect (I. M. 
Pei, °40) who has worked closely with M.I.T. officials, 
predicts that the new building’s dimensions will enable 
it to rally “the surrounding structures and consolidate 
an otherwise amorphous space.” The East Campus, 





as 


Araldo Cossutta (left) and I. M. Pei, °40, studying the 
model of M.LT. as it will appear when a tower is added. 
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when future low wings complete the composition ep- 
visioned by the planners, will be a series of three smal]- 
er courts varied in scale and appearance. 

“The Earth Sciences tower,” says Mr. Cossutta, “js 
to be the first on the campus. It is expected that there 
will be others, but the low main buildings and the dome 
will remain the center of gravity for all of them.” 


China’s Scientific Work 


A MAJOR EVENT at this winter’s meeting of the Amer- 
ican Association for the Advancement of Science was 
a symposium on “The Sciences in Communist China.” 
Dean George R. Harrison of the M.I.T. School of Sci- 
ence presided and the Institute’s libraries helped 

For the 26 participants, M.I.T. librarians collected, 
copied, and distributed 2,500 issues of Chinese jour- 
nals from sources all over the world. One especially 
helpful Chinese-English dictionary published in Lon- 
don in 1912 was found to be out of print but, after 
an intensive, futile search for it elsewhere, a copy was 
located in Boston at-the Athenaeum. 

In addition, M.I.T. libraries prepared the first index 
of 3,300 papers regarding research in China in 1958 
and 1959. This was a 154-page index of “Science Ab- 
stracts in China” put out by the Institute of Scientific 
and Technical Information of China. 

This indexing was done in one month with a high- 
speed digital computer, and was undertaken to provide 
a pilot model for future indices of Chinese research 
papers. A system known as the IBM Keyword-in-Con- 
text (KWIC) program was used. This system enables 
a computer to select the key words and list them al- 
phabetically at the same time that it prepares an author 
index and index code. 

Ryburn M. Ross, Associate Director of Libraries, 
was in charge of the months of work, done under a 
contract with the National Science Foundation, which 
preceded the AAAS symposium. The American Chem- 
ical Society and other scientific societies helped with the 
indexing. 

“An index to Chinese scientific and technical litera- 
ture published in English is urgently needed and will 
become increasingly useful in the coming years,” Ross 
thinks. “Since the inception of the first five-year plan 
of the Communist Chinese in 1953, the growth of their 
scientific literature has been phenomenal. No longer 
can we disregard the need for an adequate bibliograph- 
ic control of this important segment of the world’s sci- 
entific literature.” 


5,000 Stations at Sea 

A BASIC OPERATION in oceanography is making a hy- 
drographic “station” by taking the temperature and wa- 
ter samples at various depths from the sea’s surface to 
its floor. This may take several hours. The Woods Hole 
Oceanographic Institution’s RV Atlantis made het 
5,060th station last November at latitude 18°30 
North and longitude 55°51’ West, and Director Paul 
M. Fye promptly wired his congratulations to her skip- 
per and crew. 

The Atlantis made her first station on July 26, 1931, 
on her first crossing of the Atlantic from Europe. She 
has since traveled 1,500,000 miles, and made the 
5,000th station in the course of an effort to locate 
the area of maximum salinity in the North Atlantic. 
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Giving Polaris More Range 


Tue M.i.T. Instrumentation Laboratory, birthplace of 
inertial guidance, now is designing an advanced system 
for the 2,500-mile Polaris missile that the Navy is de- 
veloping. This new model will be lighter than the one 
in the |,200-mile Polaris that is now operational. Re- 
ducing the weight will extend the range. The new sys- 
tem also is expected to increase the missile’s accuracy. 

This laboratory has been the prime contractor under 
the Navy's Special Projects Office for design and de- 
velopment of Polaris inertial guidance systems ever 
since the program began. The Polaris unit includes the 
first digital-type electronic computer ever put into a 
missile guidance package—a development made possi- 
ble by advances in miniaturization. The computer 
controls the missile rocket motors in such a way that it 
automatically corrects any deviations from the preset 
course which are sensed by the system’s instruments. 





A Spectacular Tuna Catch 
THE Woops Hote Oceanographic Institution’s R.V. 
Crawford caught 25 tons of bluefin tuna on a late No- 
vember cruise, and at one point got 50 fish for every 
100 hooks set out. Frank J. Mather, 3d, °37, was the 
chief scientist aboard, and the cruise was a continua- 
tion of a study of tuna migration he has undertaken. 
The Crawford set out its lines at 14 stations between 
Cape Hatteras and the Nova Scotia banks. The lines 
were from four to seven miles long, supported at in- 
tervals by buoys, so that the hooks baited with herring 
were from 100 to 300 feet below the surface. The big- 
gest catch was at Hydrographer Canyon, east of Hud- 
son Canyon. There, despite heavy seas that made gear- 
handling difficult, 162 bluefins were boated or tagged and 








W. C. Schroeder examining some of the Crawford’s tuna. 
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Ralph Ragan, °52 (at left) and David Hoag, °46, with the 
Mark I guidance system built for the Navy’s Polaris missile. 


25 more were lost alongside the ship. Fish that seemed 
likely to survive were tagged and cut loose. 

The strong concentration found, said Mr. Mather, 
indicated that the fish might be coming off the continen- 
tal shelf and schooling up for their winter migration. 
Such a well-defined supply of bluefins only a little 
more than 100 miles from New England and Middle 
Atlantic ports, he noted, is certain to interest fishermen 
since most of the fishing grounds located during the 
winter and spring are much farther offshore. 


Plankton From the Arctic 


ON ITs VOYAGE from Portsmouth, N.H., to Pearl Har- 
bor via the North Pole last summer, the nuclear sub- 
marine Seadragon collected plankton samples under 
the polar ice. Dr. George D. Grice, marine biologist at 
the Woods Hole Oceanographic Institution, is examin- 
ing these samples now, to see if the area where the 
Atlantic and Pacific populations begin to mix can be 
determined. 

The submarine carried a plankton sampler outside 
its hull that worked something like a soft-drink dis- 
penser in which a rack of bottles turns to provide one 
for each customer. The rack in the plankton sampler 
turned to place a series of tiny nets in the stream of 
water passing the submarine. These nets were among 
the smallest ever used, with filter bags only 12 inches 
long and an opening only three-quarters of an inch in 
diameter. The battery-operated, self-contained sam- 
pler placed a new net in the water every hour for 24 
hours, then shut itself off. When the submarine sur- 
faced, the samples were removed and a new set of nets 
was installed for the next collection. 

The Seadragon obtained 204 samples near and un- 
der the Arctic ice with this device. 
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The Nation’s Goals 


Two MEMBERS of the M.I.T. Corporation, James R. 
Killian, Jr., 26, its chairman, and Crawford H. Greene- 
walt, ’°22, a life member, served on the Commission on 
National Goals appointed by President Eisenhower. 
This commission’s report, published early this winter, 
emphasized that “the paramount goal” of the United 
States is “to guard the rights of the individual, to en- 
sure his development and to enlarge his opportunity.” 
The report then went on to discuss many ways of ap- 
proaching and realizing this objective more fully. 

Regarding education, the report said in part: 

The development of the individual and the nation 
demands that education at every level and in every dis- 
cipline be strengthened and its effectiveness enhanced. 
New teaching techniques must continue to be devel- 
oped. The increase in population and the growing com- 
plexity of the world add urgency. 

Greater resources—private, corporate, municipal, 
state and Federal—must be mobilized. A higher pro- 
portion of the gross national product must be devoted 
to educational purposes. This is at once an investment 
in the individual, in the democratic process, in the 


growth of the economy, and in the stature of the United 
States. 

And in a section devoted to the arts and sciences the 
report said in part: 

Knowledge and innovation must be advanced on ey- 
ery front. In science we should allot a greater propor- 
tion of our total effort to basic research, first, to realize 
fully the rapidly unfolding opportunities to extend still 
further our understanding of the world, and second, to 
enrich applied science and technology so essential to 
the improvement of health, to economic growth, and to 
military power. 

Today we must give high priority to those aspects of 
science and technology which will increase our military 
strength, but for the longer term we should recognize 
that our creative activities in science and all other fields 
will be more productive and meaningful if undertaken, 
not merely to be ahead of some other nation, but to be 
worthy of ourselves. 

We should insure that every young person with the de- 
sire and capacity to become a scientist has access to the 
best science education our leading scholars can devise. 
Given the availability of such education, science will find 
its fair share of the pool of talent. 





M.L.T.’s Jerome B. Wiesner, whom President Kennedy 
chose as his Special Assistant for Science and Technology, 
was photographed with Mrs. Franklin D. Roosevelt and his 
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daughter during the tape recording of a recent educational 
TV program. Professor Wiesner will fill the national post 
first held by James R. Killian, Jr., ’26. 
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11 Ways to Help Make Science 
A Vital Force in Foreign Policy 


BY JAMES R. KILLIAN, JR., ’26 


INCE World War II the status-seekers in the com- 
S munity of nations have relied increasingly on sci- 
ence and technology to build their prestige. The Soviets 
especially have used technology as an instrument of 
propaganda and power politics, as illustrated by their 
great and successful efforts—and careful political tim- 
ing—in space exploration. They have sought constant- 
ly to present spectacular accomplishments in space 
technology as an index of national strength, and too 
often the press and the public at large have interpreted 
these spectacular exploits as indices of strength. 

Spectacular accomplishments in space technology 
have enhanced the prestige of the Soviet Union, and 
we can all admire their achievements. But their ex- 
pensive emphasis on space exploration will not be 
enough in the long pull to sustain an image of strength. 
This will only be accomplished by a balanced effort 
in science and technology. True strength and lasting 
prestige will come from the richness, variety, and depth 
of a nation’s total program and from an outpouring of 
great discoveries and creative accomplishments on a 
wide front by its scientists and engineers. 

In space exploration, as in all other fields that we 
choose to go into, we must never be content to be 
second best, but this does not require us to engage in 
a prestige race with the Soviets. We should pursue our 
own objectives in space science and exploration and 
not let the Soviets choose them for us by our copying 
what they do. We should insist on a space program 
that is in balance with our other vital endeavors in 
science and technology and that does not rob them be- 
cause they currently are less spectacular. in the long 
run, we can weaken our science and technology and 
lower our international prestige by frantically indulging 
in unnecessary competition and _prestige-motivated 
projects. So far our space program has been well 
planned and remarkably successful; by concentrating 
on scientific discovery and on such practical techno- 
logical objectives as improved weather forecasting and 
communications, we have exploited our own special 
genius and proceeded in the great tradition of American 
science and technology. 

Today, however, the pressures are very great to en- 
gage in an item-by-item race with the Soviets. Our 
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Exploitation of its potential as an intellectual 
adventure will appeal to all men’s finest hopes 


THIS ARTICLE was drawn from the address that the 
Chairman of the M.1.T. Corporation gave December 14 
at the Silver Stein Dinner of the M.1.T. Club of New 
York. Dr. Killian has spoken similarly at other recent 
meetings of the Alumni, and has conducted a seminar 
at the Institute this year on Scientific Development and 
Government Policy which deals with the problems that 
now confront both scientists and governmental policy- 
makers. 





man-in-space program is the principal victim of these 
pressures and it is certain to present some difficult 
policy questions in the near future. Many thoughtful 
citizens are convinced that the really exciting discover- 
ies in space can be realized better by instruments than 
by man. 

Unless decisions result in containing our development 
of man-in-space systems and big rocket boosters, we 
will soon have committed ourselves to a multibillion 
dollar space program. I have never seen any public 
statement estimating the costs of the successive genera- 
tions of big boosters for man in space or for the other 
parts of the program. How many billions of dollars will 
they cost over the next decade or more? How much is 
it likely to cost to orbit a man about the earth, to 
achieve a manned circumnavigation of the moon, or a 
lunar landing? The public should have some feel for 
the magnitudes involved. However much they may cost, 
we may decide we must spend the money but we should 
make this decision with a clear understanding of the 
startling costs entailed. We should not permit ourselves 
to slide unwittingly past a point of no return. I do not 
oppose a man-in-space program. I ask that we give 
the public a better opportunity to understand and to 
debate the rate at which we proceed. 

The American people must seek to determine 
whether we are now proceeding too rapidly and 
whether we can manage the present program without 
weakening other important national programs, includ- 
ing defense. They must face up to the tough decision 
as to whether we can justify billions of dollars for man 
in space when our educational system is so inadequately 
supported—whether our system of values assigns great- 
er importance to this kind of exploratory activity or to 
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the development of intellectual quality. Will several 
billion dollars a year additional for enhancing the qual- 
ity of education not do more for the future of the 
United States and its position in the world than several 
billion dollars a year additional for man in space? The 
image of America may be shaped by the quality of its 
inner life more than by its exploits in outer space. 

Many may not agree with these attitudes toward 
space, but I express them to point up the issues of 
policy involved in the use of science for international 
prestige. 


£ 


Let me next discuss the great importance of voluntary 
international co-operation in science, and let me start 
by recounting a specific policy question that came be- 
fore our Department of State two years ago. Should the 
United States support a United Nations space research 
program? 

Despite their advocacy of international co-operation 
in space research, many informed American scientists 
felt it would be undesirable for the United Nations 
Committee on the Peaceful Uses of Outer Space to un- 
dertake space research and exploration and they strong- 
ly urged that we not support a charter for the com- 
mittee that would call for this kind of operational re- 
sponsibility at this time. They were led to this position 
by the great success of the International Geophysical 
Year, which was conducted not by a political body 
such as the United Nations, but by a private, nonpolliti- 
cal, nongovernment organization, the International 
Congress of Scientific Unions. The conviction was 
strongly held that international co-operation in space 
research and exploration could best be encouraged and 
co-ordinated by the Space Committee (COSPAR) of 
this volunteer private federation. This position pre- 
vailed in the United Nations, and its Committee on 
the Peaceful Uses of Outer Space was limited in its 
responsibility to the study of the regulatory and legal 
aspects of space, the exchange and dissemination of 
information on outer space, and the encouragement of 
space science. 

So far this seems to have been a wise position. CO- 
SPAR does not have to face political issues and as a 
result, its scientist members, including the representa- 
tives of the Soviet Union, have come together in the 
context of a true scientific conference to reach agree- 
ments—without much more display of differences than 
can be expected in international scientific meetings. 

Political scientists may well question—and some 
have—the desirability of thus by-passing an interna- 
tional political organization in furthering international 
co-operation. Is it not going to be ultimately necessary, 
they ask, to learn how to make the political organiza- 
tion effective in such matters? This is a legitimate ques- 
tion, but so far the scientists are supported by the un- 
mistakable evidence that international groups of scien- 
tists seem able to achieve co-operation of great im- 
portance when they are free of political entanglements 
and can act freely with the tropism toward co-operation 
which is traditional among scientists. So far the U.N. 
Committee has been boycotted by the Soviets, who 
have raised questions of parity in East-West member- 
ship and who have insisted on a Russian being chair- 
man. 
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The concepts and laws of science cross all national 
and ideological boundaries. It is the one language un- 
derstood the world around. It is a means to common 
understanding and joint action. In response to these 
benign characteristics of science, we have seen success- 
ful patterns of co-operation between nations with deep 
ideological differences. I have already cited the exam- 
ple of the International Geophysical Year. In a similar 
fashion scientists from a number of countries are shap- 
ing a plan for a co-ordinated oceanographic study of 
the Indian Ocean, and a plan is afoot for a global re- 
survey of the earth’s magnetic field. There is today dis- 
cussion in Europe about a joint space program partici- 
pated in by the nations in that area, through a combined 
effort that would not be unlike what has made CERN 
(The European Organization for Nuclear Research) so 
impressive an achievement. 

It has fortunately been American policy to encour- 
age such voluntary activities. As a result we see today 
a great complex of international relationships and com- 
munities which stand apart from the political relation- 
ships between governments and which are not restricted 
by the formal channels between nations. They repre- 
sent hopeful anti-tension elements in the present cold 
war. In the recent Antarctica Treaty we have seen an 
extremely important precedent and achievement. As a 
result of this 12-nation treaty territorial claims are not 
pressed in Antarctica; there is free access to all parts 
of the area, thus providing a truly international labora- 
tory for scientific work, and the participating nations 
have provided for a true and inspectable demilitarized 
zone. I.G.Y. made a major contribution to the creation 
of this concept of an international laboratory area and 
to the realization of a major diplomatic advance in 
peaceful co-operation among nations. As President 
Eisenhower has suggested, the Antarctica Treaty may 
also be a prototype for a treaty establishing the peaceful 
use of outer space. 

The professional discourse among Soviet and Ameri- 
can scientists, now fortunately extended beyond the do- 
main of atomic science, is a dialogue of hope in the 
tense pessimism of the cold war. It should be encour- 
aged by both nations, as should the whole array of 
cultural relations. 

x «« 

Another example of the importance of science in for- 
eign relations is provided by the large program of the 
United States for providing technical assistance to un- 
derdeveloped nations and in sponsoring research abroad. 
Our technical aid programs have accomplished much 
but they require constant review and improvement if 
they are to serve the top-priority needs of the countries 
they seek to help. The chief hazard lies in the tendency 
to think that the sophisticated technology we find good 
for the United States is also good for a country which 
is in an early stage of technological development. | 
cite, as an example of what not to do, the nuclear re- 
search reactors we have given to certain countries 
where reactors have little, if any, relevance to national 
needs and where they have no real use except to serve 
dubiously as prestige installations. Actually, much of 
our technology is useful to these countries provided we 
match it to their needs. 
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Mr. James Smith, when he headed the International 
Cooperation Administration, was acutely mindful of 
this problem, and as a result of his initiative, the Presi- 
dent’s Science Advisory Committee sponsored a study 
group of the National Academy of Sciences to look in 
detail at the needs of a specific area. Its report, “Rec- 
ommendations for Strengthening Science and Technol- 
ogy in Selected Areas South of the Sahara,” is, in the 
words of Dr. George Kistiakowsky, “an intelligent and 
realistic attempt to strike the necessary balance be- 
tween the basic needs and sophisticated wants. It is 
also an attempt, a very successful one . . . to show 
how a scientific approach can be used in the early plan- 
ning stages of aid programs.” We need more of this 
kind of searching study of technical aid. 

We also need more international action to promote 
and better technical aid. Fortunately, the United Na- 
tions Science Committee is exploring the possibility for 
a great international conference on the use of science 
and technology to help underdeveloped countries. 

The kind and level of education in less-favored na- 
tions is importantly related to the problem of technical 
aid. It is my observation as an educator that the educa- 
tional systems of many of these underdeveloped coun- 
tries we wish to help are all too frequently ill-adjusted 
to their needs. To cite one example, one finds a great 
emphasis on the education of lawyers, in country after 
couniry, and a great prestige attached to the legal pro- 
fession, when the law graduates face the almost certain 
prospect that their profession will be overcrowded and 
where the country clearly needs not more lawyers but 
more government administrators, technicians, engi- 
neers, nurses, physicians, elementary school teachers, 
and skilled laborers. 

Too many countries take Oxford and Cambridge or 
Harvard or M.I.T. or Caltech as the principal models 
for their institutions of higher learning, when their most 
immediate needs would be better met by institutions 
Similar to our land grant colleges, teachers’ colleges, 
and technical institutes and by an educational philos- 
ophy which honors and supports the “social utility of all 
useful labor.” Our technical aid programs should assist 
these countries in creating institutions of high stand- 
ards and in which they can take great pride, but they 





We have seen an extremely important precedent set in the Antarctic Treaty which provides for free access to the area. 





should not ignore the great importance of encouraging 
practical education. We should encourage those values 
which support utilitarian education along with the high- 
er reaches of humanistic learning. 

Not only do we have technical aid programs abroad 
involving large expenditures; we also have multiplying 
research programs. The military services, for example, 
are supporting basic research in Europe and in some 
of its universities and they have sponsored and estab- 
lished laboratories abroad. The Department of Agricul- 
ture and the Institutes of Health are also sponsors of 
research in foreign countries. Before it adjourned for 
the political conventions, Congress passed and the Pres- 
ident signed, a “Health for Peace” Act, which author- 
izes the President and the Public Health Service to 
make grants to foreign scientists and institutions. There 
has been discussion of a similar “Science for Peace” 
Act to implement the President’s 1958 proposal for an 
international science-for-peace program. 

These are all worthy aims, and in general, the funds 
we have spent abroad for research have served to 
strengthen Free World science and to advance science. 
The fact remains that we need better co-ordination 
of these foreign activities. Recently six different agen- 
cies of our government were all seeking independently 
to establish offices in one country to deal with some 
aspect of science and technology. 

In general these extension activities, even when un- 
co-ordinated in Washington, have been welcomed by 
foreign countries, but not always. Naturally some for- 
eign universities feel uncomfortable or reluctant in 
accepting research funds from U.S. military organiza- 
tions. There is always the hazard that our grants may 
unwittingly distort the research pattern of recipient 
countries, or that these countries will come to depend 
upon U.S. funds for their scientific strength and will be 
hurt or unhappy if these funds are withdrawn. Some- 
times the host country is puzzled, if not troubled, by 
multiple, unco-ordinated efforts. 

All these considerations require wise and careful 
management in Washington, and I am glad that recent 
attention has been focused on our far-flung network of 
research and scientific activities abroad. There is also 
the need to insure that our embassies have the means 
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and opportunity to co-ordinate our programs locally 
and here it is fortunate that we have scientific attachés 
and that they are being used increasingly to advise our 
ambassadors. But the post of Science Adviser to the 
Secretary of State needs to be given more scope than 
it so far has had, and the system of scientific attachés 
must be maintained and kept manned with able men if 
our national interests are to be well served. We should 
also continue to encourage NATO to continue its sci- 
ence advisory committee and the Science Adviser to 
its Secretary General. Both have contributed to the 
strengthening of science in the Atlantic Community. 


x* wF fF 


If we are to deal wisely with the application of science 
to foreign affairs, we must have more scientists in gov- 
ernment and more foreign service officers with scientific 
or engineering education. Especially is it important for 
the scientific community to recognize and give dignity 
to these new functions. Many scientists disdain public 
service as an activity which is the resort only of those 
who cannot make the grade as practicing scientists. 
Some scientists, however gifted as scientists, are wholly 
unfit for administrative policy making and other public 
responsibilities. Still others, even though qualified, ob- 
viously should not interrupt their creative work, where 
their contribution is unique, to accept the diversionary 
role of administrator or adviser. While recognizing the 
unwisdom of pressuring these categories of scientists 
into the public service, we must nevertheless empha- 
size the urgent need for more scientists who have a 
deep understanding of science but who have in addi- 
tion the cast of mind, the motivation, and the breadth 
of understanding to serve effectively in policy-making, 
advisory, and administrative roles. The profession of 
science should be broad enough to give honorable es- 
tate to men of this combination of abilities; and our 
institutions, public and private, and especially govern- 
ment, which have large scientific responsibilities, must 
devise ways to insure inviting careers for science ad- 
ministrators. These scientist-administrators should be 
available for more than ad hoc advisory service. In- 
creasing numbers of them are needed for sustained full- 
time activity, including careers in the public service. 
Especially do we need more career men of this kind in 
the Foreign Service. 

Much will be gained if our universities provide better 
academic opportunities for scientists to prepare them- 
selves through education and orientation for this in- 
creasingly important role. 

And now in summary let me present an 11-point 
program for enhancing the contributions of science and 
engineering to the formulation of sound foreign policy 
and to Free World strength: 

1) Recognize and stress the contributions which sci- 
ence can make to peace and encourage scientific ac- 
tivities abroad—as, for example, the betterment of 
health, the improvement of agriculture, and basic re- 
search—which are manifestly peaceful and benign. 

2) Encourage more of the I.G.Y. type of programs 
which are managed by nonpolitical, private scientific 
organizations. 

3) Encourage more international conferences such 
as the Conference on the Peaceful Uses of Atomic 
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Energy. Specifically support the proposed U.N. Con- 
ferences on the Peaceful Uses of Outer Space and on 
Technical Aid. 

4) Despite aggravations and difficulties, continue to 
encourage exchange of scientific personnel between 
East and West. Reduce petty restrictions on scientists 
invited to the United States. 

5) Undertake periodically a thorough review of our 
technical aid policies and programs to insure that they 
are well adapted to the countries they are intended to 
help. Seek the advice of knowledgeable scientists and 
engineers in conducting these reviews and strive for 
programs which bring the benefits of science in all its 
phases to less-favored countries. 

6) Provide in Washington a mechanism for co-ordi- 
nating research programs and other scientific activities 
which government agencies sponsor abroad and make 
sure that our ambassadors have the opportunity, in 
each country where such work is conducted, to co-ordi- 
nate it locally. 

7) Widen the .role of the Science Adviser to the 
Secretary of State and continue to build strength in the 
corps of science attachés. Give this Science Adviser 
a role to play in strengthening the competence of the 
State Department to deal with the technical aspects of 
arms limitation. Support the continuation of NATO's 
science advisory services. 

8) Encourage regional programs to strengthen sci- 
ence not only in Europe but in other parts of the world. 
Science lends itself well to international efforts. CERN 
is an example. 

9) Encourage international efforts to develop more 
engineer-managers or project engineers who can direct 
the successful development of intricate engineering 
systems, who can deal with new orders of reliability, 
who can bring wisdom and social foresight to the diffi- 
cult task of handling technological change so that it 
benefits and does not hurt people and who can mobilize 
technology with this in mind to increase productivity. 

10) Do not misuse science and technology by dis- 
torting them for propaganda purposes. We will build 
greater prestige in the long run by insuring the quality, 
vigor, and integrity of our science and technology. We 
gain prestige by being better in more areas. 

11) Encourage more scientists and engineers to pre- 
pare themselves for foreign service and for advisory and 
administrative responsibilities in government. Encour- 
age universities to establish programs to educate scien- 
tists having this orientation. 

These are a few of the ways in which science can 
serve our national goals in foreign affairs. The best way 
for science to serve these goals is to be vigorous and su- 
perior in all its work. If we can maintain our leadership 
in science, we will have a great resource for national 
leadership. 

Outstanding accomplishments in pure science for 
purposes of understanding as well as application can 
bring our society poise and strength as well as prestige 
and acclaim among mankind—as a nation that demon- 
strates the capacity of science to enhance man’s under- 
standing and thus each man’s dignity. The nation which 
embraces this vision of exploiting the full potential of 
science as a noble intellectual adventure will appeal 
widely and deeply to the best hopes and aspirations 
of man. 


THE TECHNOLOGY REVIEW" 








Con- 
nd on 


lue to 
tween 
Ntists 


f our 
| they 
ed to 
; and 
e for 
ill its 


-Ordi- 
Vities 
make 
y, in 
ordi- 


» the 
n the 
viser 
f the 
ts of 
TO’s 


SCi- 
orld. 
2RN 


nore 
rect 
ring 
lity, 
liffi- 
it it 
ilize 
ity. 
dis- 
uild 
lity, 
We 


re- 
and 
ur- 
en- 


~an 
su- 


hip 
nal 


for 


ige 
n- 
r- 


ch 


sal 
ms 





fa 





The Molecules 


And Cells of 
Living Things 


Research in the life sciences at many levels 
benefits from collaboration between Institute 


biologists and scholars in other disciplines 


By IRWIN W. SIZER 


Professor of Biochemistry at M.1.T. 
and Head of the Department of Biology 


tr M.I.T. research in the life sciences is blossoming 
A in many different places. Investigations of prob- 
lems at numerous levels, from those posed by a single 
molecule within a virus particle up to those of the 
complex nervous system of man, have gathered 
strength here from the physical sciences and engineer- 
ing. The butterfly net, the scalpel and forceps have 
been displaced by chromatography equipment, the 
amino acid analyzer, the ultracentrifuge, the cathode- 
ray oscilloscope, the electron microscope, the x-ray 
machine, the radioactivity counter, and the atomic 
reactor. 

No single scientist can master all of the complex 
modern methods of investigating living matter. A team 
approach has become customary, and the sharing of 
methodology, and cross-fertilization of ideas, are re- 
sulting in remarkable progress toward an understand- 
ing of some of the phenomena of life. 

At the Institute, the Department of Biology is re- 
sponsible for the undergraduate curriculum in the life 
sciences, and also has a training program for graduate 
and postdoctoral students of biophysics, biochemistry, 
microbiology, physiology, and cellular biology. The re- 
search interests of its Faculty span a broad spectrum, 
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Dr. Dorothy K. Fraser, research associate, examines the 
growth of bacteria in petri dishes as part of her research. 


Anthony O. W. Stretton, instructor in biology, is one of 
many researchers who find paper chromatography helpful. 


21 














but are always focused on a better understanding of 
living organisms. 

For several years certain aspects of molecular biol- 
ogy have been especially emphasized. Studies at the cel- 
lular level, including the interactions between cells, 
now are gaining in importance. In all cases, biological 
research at M.I.T. benefits from the help it receives 
from mathematics, physics, and chemistry, as well as 
applied fields of engineering and medicine. 

Although likely to be found under way almost any- 
where, biological research at the Institute is most con- 
centrated in the Communications Center and the 
Center for Life Sciences. These centers have grown 
rapidly and the Second Century Program provides for 
them to be doubled in size. Other research groups, in- 
cluding the new Laboratory for Experimental Psychol- 
ogy, will co-operate with them increasingly. M.I.T., in 
its centennial year, appears destined to become one of 
the world’s. leading institutions for biological research. 
This, therefore, is an appropriate time to survey some 
of the many different problems with which its Faculty 
and research staff are deeply concerned. 


Biophysics 


The biophysics group is studying the ultrastructure of the 
living cell. Many of its members are especially inter- 
ested in the study of the giant molecules of protein and 
nucleic acid which play a vital role in catalysis, growth, 
and reproduction. By elaborate physical and chemical 
procedures, these molecules can be separated from the 
cell and so purified that their size, shape, hydration, 
electrical charge, optical polarity, absorption § spec- 
trum, and crystallographic structure can be studied. 
With the help of electron microscopes, ultracentrifuges, 
x-rays, and spectroscopes, many different kinds of 
molecules are being examined. 

The nucleic acids are being studied now in many 
biological laboratories. They are found to exist as ex- 
tremely long, double threads, coiled around each other 
in a helical array. These are highly unstable mole- 





Dr. Jerome Lettvin, ’47 (left), tells Walter Pitts of the 
Communication Center what the frog’s eye tells its brain. 
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cules, easily fragmented by shearing forces. But large 
synthetic molecules, which resemble the natural DNA 
and RNA, can be built; and it is possible now to in- 
vestigate the role of the nucleic acids in cell division, 
their self-replication, and the manner in which they 
store the information that the cell needs to make spe- 
cific proteins.* 

Mixed polymers with a fiber of RNA and one of 
DNA entwined in the helix are especially interesting. In 
the case of the smallest virus ever isolated and studied 
with the electron microscope, the bacteriophage Phi 
X-174, the surface shell of protein apparently is ar- 
ranged as a dodecahedron, and the core of the virus 
contains single-stranded DNA. Once the virus has pene- 
trated into a bacterium this DNA duplicates itself and 
directs the biosynthesis of virus protein from amino 
acids of the bacterium. 

Equally exciting are studies of the function of the 
nucleic acids in the genes which control hereditary 
traits. In the case of the bacterium EF. coli, a gene is the 
architect in charge of the production of phosphatase, 
the enzyme that breaks down organic phosphate com- 
pounds. When this gene undergoes 150 or more muta- 
tions, the phosphatase produced by the cell is corre- 
spondingly altered with reference to its physical, chem- 
ical, and enzymatic sites. The enzyme has_ been crystal- 
lized and shown to have a molecular weight of 80,000 
and to contain the trace metal zinc. This enzyme pro- 
duces inorganic phosphate from organic phosphate 
but, by means of a molecular feed-back mechanism, 
the inorganic phosphate prevents the cell from produc- 
ing more phosphatase. A mutant cell which lacks this 
control mechanism has been isolated. Studies in prog- 
ress are directed toward the interpretation of the coding 
system of the DNA in terms of the amino acid se- 
quences in the enzyme whose synthesis the DNA 
determines. 

Among the proteins being investigated are those of 
the blood-clotting and milk-coagulation systems. In 
blood, a molecule of fibrinogen is found to consist of 
three tiny beads on a “string.” When the enzyme 
thrombin brings about clotting, molecules of fibrinogen 
join end-to-end to form long fibers of fibrin, the major 
component of the clot. In a somewhat similar fashion, 
milk is clotted to curds and whey by the enzyme rennin 
(“junket”), which partially digests the kappa-casein of 
the milk. The over-all clotting reactions of blood and 
milk, as well as the checks and balances built into the 
mammalian feed-back control systems, are receiving 
detailed attention. 

In the ficld of immunology new evidence has been 
obtained regarding the interaction between protein an- 
tibodies in the blood and foreign antigens which enter 
the body. Electron microscope photographs show that 
antigen causes rod-shaped rabbit antibodies to precipi- 
tate by joining end-to-end. 

The connective tissue protein, collagen, is one of the 
most studied macromolecules at M.I.T. We know now 
that it consists of cross-striated fibers which can be dis- 
persed in certain solvents and then reaggregated into 
characteristic forms. This reconstitution depends on 
the presence, at the ends of the molecule, of certain 


*See “From Hydrogen to Man,” The Technology Review (Jan., 
1960, p. 12). 
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peptides which can be split off by the enzyme trypsin. 
The role of collagen in the mineralization of bone and 
in the healing of wounds is under extensive study, 
which should lead to new knowledge of the growth of 
the skeleton and the process of tissue repair. 


Biochemistry 

The biochemists, preoccupied with the chemical events 
that occur in living organisms, take satisfaction in 
isolating and purifying enzyme systems from the cell 
and duplicating in the test tube reactions that are essen- 
tial to life. Special attention is devoted to investiga- 
tions of biosynthesis and intermediary metabolism, and 
the isolation and characterization of the enzymes which 
catalyze the reactions of living organisms. 

The biochemistry of vitamins is another one of the 
major interests of M.I.T. biochemists. How micro- 
organisms put trace nutrients together, piece by piece, 
has been studied in the case of the B vitamins, pan- 
tothenic acid, nicotinic acid, thiamin, and folic acid. 
The manner in which these trace nutrients function in 
the living cell (as coenzymes required in addition to 
protein for enzymatic activity) is a key problem in 
biology. Folic acid has been shown to play a vital role 
in purine and nucleotide biosynthesis, but this function 
can be blocked by antimetabolites such as azaserine, a 
drug now being studied for use in cancer chemotherapy. 
Similarly, pyridoxine is an essential component of 
transaminase, an enzyme that is involved in amino acid 
metabolism. This enzyme is inhibited by the action of 
the antitubercular drug isoniazid on its vitamin group. 
The coenzyme function of vitamins B:, B., B., and 
B.. in cellular oxidation is being elucidated with refer- 
ence to the active catalytic sites on the enzyme mole- 
cules. Vitamin C (ascorbic acid) appears to be re- 
quired for the formation of collagen in the body; its 
crucial role in laying down granulation tissue during 
wound healing in scorbutic guinea pigs is being studied. 

Disease is undergoing investigation at the molecular 
level in human beings who suffer from anemia and 
other diseases caused by abnormal hemoglobin in the 
blood. To date, some 25 abnormal hemoglobins have 
been identified and have been shown to result from a 
simple Mendelian type of inheritance of a mutant gene 
responsible for abnormal hemoglobin biosynthesis. To 
determine the defect in the molecule, it has been de- 
graded with enzymes, and the resulting peptides have 
been “finger-printed” by modern techniques. 

By such analyses it has been possible to demonstrate 
that in the hemoglobin of sickle-cell anemia the glu- 
tamic acid of normal hemoglobin has been replaced by 
valine. Comparable substitutions of single amino acids 
occur in other abnormal hemoglobins. From chemical 
and human genetics studies it is apparent that different 
parts of the hemoglobin gene in the chromosome are 
responsible for different amino acid groups in the 
hemoglobin molecule of the red blood cell. Other rap- 
idly accumulating evidence indicates that a mutation 
of the DNA molecule in the gene can result in a sub- 
stitution of one amino acid for another during biosyn- 
thesis of an enzyme protein controlled by that gene. 


Physiology and Cell Biology 


The physiology group is concentrating its attention on 
the sense organs and nervous system in an attempt to 
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Leonard Keay, a research assistant in the Department of 
Biology, is shown measuring metabolism in enzyme systems. 


understand the interrelationships among cells and the 
manner in which information is transmitted from one 
part of the body and stored in another. Much of this 
group’s work is being done in collaboration with other 
scientists in the Communications Center. The cell bi- 
ologists are interested in the problem of growth, devel- 
opment, and cell duplication at the molecular and 
higher levels, with special reference to the role played 
by the nucleic acids. 

In order to study the interplay of cells in the whole 
organism during growth and development, the embry- 
ologists have been using irradiation with ultra-sound 
(which removes the surface coat). It has been demon- 
strated that the mesoderm rather than the ectoderm is 
of prime importance in the formation of the limb buds 
of the tadpole and chick embryo. 

A tissue culture method which involves growing 
cells in a diffusion chamber imbedded in the chorioal- 
lantoic membrane of the chick embryo is yielding new 
information about growth and development. In such a 
chamber, mammalian cells can multiply and differenti- 
ate and behave in characteristic ways; e.g., human 
leucocytes produce antibodies, and nerve cells conduct 
impulses. 

In the field of genetics, interest is centered on the 
mechanism by which genes control enzymes. Muta- 
tions affecting different strains of bacteria, molds, or 
fruit flies often result in a variation in the amount and 
general properties of a particular enzyme produced. In 
addition, certain modifiers and inhibitors of enzymes 
may be under genetic control. 

Cell biologists are studying the biosynthesis of pro- 
teins in the cytoplasm under the control of RNA. It ap- 
pears that each amino acid is activated by uniting with 
a nucleotide, which in turn is attached to the end of a 
specific soluble RNA fiber like a tail to a kite. The 
amino acids in this form are then assembled in an or- 
derly sequence to make up the polypeptide chain of 
the specific protein. A consideration of the role of RNA 
in the synthesis of hemoglobin in the reticulocyte of the 

(Concluded on page 44) 
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Writing a Western Reveals 
A Computer’s Lack of Tact 


Must computers be rude to people? Can’t they 
be made more patient and personable? 


per QUESTION arose 
when an M.LT. com- 
puter wrote a scene for a 
TV western. The TX-O 
which thus demonstrated 
its versatility is a fast, up- 
to-date, transistorized ma- 
chine, but its program- 
mers reported in a recent 
Electronic Systems Labo- 
ratory seminar that it had 
behaved like a very small 
child determined to ap- 
pear stupid and stubborn. 

It took two experts, Douglas T. Ross, 54, and Har- 
rison R. “Dit” Morse, °59, two months to get the com- 
puter to write a two-minute scene. The machine then 
turned out scores of scripts, a couple of which were 
used as part of a CBS Tomorrow telecast occasioned by 
M.I.T.’s centennial. 

Having the TX-O do the writing was the TV pro- 
ducer’s idea, and its operators undertook this unusual 
academic venture in the hope of showing people that: 

1) Intelligent behavior is behavior according to rules; 

2) A computer can do some things that some people 
consider creative, but 

3) There is no black magic about the way these 
electronic devices work. 

For a human playwright, the computer’s assignment 
would have been simple. There were to be only two 














characters, a sheriff and a robber; only one set, the rob- 
ber’s hide-out; and only a few props, the robber’s loot, 
a table, a chair, a barrel, a bottle, a glass—and, of 
course, guns. The scene had to be climaxed by a shoot- 
it-out. Thus the plot, in effect, was outlined—but its 
details had to be decided by the computer. 

No dialogue was demanded. The script consisted 
wholly of directions for the actors, such as: 





SHERIFF: go to table 
open door aim 
see robber fire 


MISSED 


go to corner 


go thru door 
go to window 


go to table aim 

aim SHERIFF: 

fire see robber 

ROBBER NICKED go to window 
ROBBER: aim 

see sheriff ROBBER: 

aim aim 

fire fire 

MISSED MISSED 


The program was peppered with switches offering the 
computer alternative ways by which the climax could be 
reached. Flow charts showed the various choices, and 
the computer was aided by a random number genera- 
tor and numerous sub-routines. 

When the shooting began, for instance, it could de- 
cide whether each shot was a miss, a nick, or a fatal 
blow, and proceed accordingly. In the latter case, the 

(Concluded on page 46) 








Douglas T. Ross, *54, with flow charts for various routines. Harrison R. Morse, ’59, examining the TX-O’s literary work. 
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New Concepts of Management 


By DouGLAS M. MCGREGOR 


Professor of Industrial Management 


SHARE with a number of col- 

leagues in the field of manage- 
ment, and with a few managers, the 
conviction that we will witness dur- 
ing the next couple of decades some 
profound, far-reaching changes in 
the strategy utilized to manage the 
human resources of enterprise. 
These changes will not be superfi- 
cial modifications in current prac- 
tice, but basic revisions of certain 
concepts which have dominated 
management thinking during the 
past half century or more. 

The circumstances which will ul- 
timately force these changes are al- 
ready developing, but their signifi- 
cance is not yet widely recognized. 
They can be summed up in terms 
of four trends which are clearly ap- 
parent in our society today: 

@ The explosive growth of science 
(both behavioral and _ physical) 
which is yielding knowledge rele- 
vant to every function of enterprise 
—finance, sales, advertising, public 
relations, personnel, purchasing, 
manufacturing—as well as research 
and engineering. 

@ The rapidly increasing complex- 
ity of technology in both office and 
factory—-and in related aspects of 
everyday life such as transportation 
and communication. 

@ The growing complexity of in- 
dustry-society relationships with 
government, consumers, suppliers, 
unions, stockholders, and the public 
generally. As a result of world-wide 
economic development, relations 
with other cultures will add sub- 
stantially to these complexities. 

@ The changing composition of the 
industrial work force. Today more 
than half the employees of indus- 


Industry's increasing dependence on specialists calls for major 
changes in the strategy and policies of those who direct others 


try in the United States are white- 
collar. Within the white-collar group, 
we are witnessing a rapid growth of 
“exempt” salaried personnel, which 
includes managers and _profession- 
ally trained people of all kinds. In 
one large company, the exempt sal- 
aried group has grown from 19 per 
cent to 35 per cent of total employ- 
ment in the last decade. The curve 
is accelerating in line with Parkin- 
son’s law, but for reasons other than 
his witty analysis would suggest. 

One major consequence of these 
trends is that in a few years the 
single largest and most influential 
class of employees in most indus- 
trial organizations will be profes- 
sional managers and specialists of 
many kinds, populating every de- 
partment and every function. Their 
utilization of various branches of 
scientific knowledge to solve prac- 
tical problems will be the primary 
basis for planning, decision making; 
and policy formulation from top to 
bottom of the organization. As a re- 
sult of the first three trends I have 
mentioned they will be both indis- 
pensable and powerful, and the 
necessity to make full use of their 
competence and training will force 
a revolution in managerial strategy. 

The conventional strategy of 
management, and the policies and 
practices as well as organization 
structures that have developed to 
serve it, was evolved with the blue- 
collar wage earner as its primary 
object. Even he is changing sub- 
stantially in his education, econom-, 
ic status, attitudes, and competence. 
But the primary problems of the 
next several decades will center 
around the professional specialist. 





INDUSTRIAL leaders of Massachusetts heard Professor McGregor read this 
Paper at a recent conference on “Executive Responsibilities in a Period 
of Exploding Technology,” which was held at M.1.T. It followed a similar 
conference on “New Opportunities in Materials Science and Technology.” 
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Our present strategy, policies, and 
practices are quite inappropriate to 
the task of directing and controlling 
his efforts. Briefly, let us see why. 


Intellectual Creativity 


The first and most important rea- 
son is the nature of the profession- 
al’s contribution to the success of 
the enterprise. His work consists es- 
sentially of creative intellectual ef- 
fort to aid management in its policy 
making, problem solving, planning, 
decision making, and administra- 
tive activities. 

Such professional work cannot 
be “programmed” and directed the 
way we program and direct an as- 
sembly line or an accounting de- 
partment. The methods of the in- 
dustrial engineer are simply irrele- 
vant to it. The management of such 
work consists chiefly in establishing 
objectives—the hoped-for results— 
and in obtaining the professional’s 
commitment to them. It is part of 
the professional’s unique value that 
he is capable of determining the 
steps necessary to achieve the de- 
sired objectives. Often he knows 
more about this than his boss. 

This kind of intellectual contri- 
bution to the enterprise cannot be 
obtained by giving orders, by tra- 
ditional supervisory practices, or 
by close systems of control, such 
as we now apply to blue-collar and 
clerical workers. Even convention- 
al notions of productivity—based as 
they are on concepts of effort per 
small unit of time such as the hour 
or day—are meaningless with ref- 
erence to the creative intellectual 
effort of the professional specialist. 

In addition, the complexity of the 
problems to be solved, the nature 
of the decisions to be made, fre- 
quently will demand collaborative 
effort by many professional special- 
ists from different fields ranging 
clear across the behavioral, biologi- 
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cal, and physical sciences. As yet, 
management has acquired but lit- 
tle knowledge or skill with respect 
to the management of such collab- 
orative teams, or in developing or- 
ganizational structures which will 
provide for their effective utiliza- 
tion. 

There has been considerable in- 
terest in recent years in “creativity,” 
but this interest has centered on 
identifying people with creative po- 
tential and on such gimmicks as 
brainstorming. Management has not 
yet considered in any depth what is 
involved in managing an organiza- 
tion heavily populated with people 
whose prime contribution consists 
of creative intellectual effort. 

Professional specialists are hu- 
man beings, of course, but their val- 
ues, their expectations, and their 
needs are substantially different 
from those of the blue-collar work- 
er on whom we have lavished our 
attention in the past. 


What Professionals Want 


Economic rewards are certainly im- 
portant to the professional, but there 
is ample research to demonstrate 
that they do not provide the primary 
incentive to his peak performance. 
The real managerial task with re- 
spect to economic rewards is to ad- 
minister them in ways which pro- 
fessional employees accept as equi- 
table, in order to avoid dissatisfac- 
tions and preoccupations which in- 
terfere with performance. If poorly 
administered, economic rewards can 
lower productivity below a modest, 
satisfactory level; they do not ap- 
pear to be particularly potent in 
raising it above that level. 

Much more crucial to the profes- 
sional—provided economic rewards 
are equitable—are such things as: 
@ Full utilization of his talent and 
training, which means critical atten- 
tion to the nature of his work, the 
organization of the functions in 
which he participates, the challenge 
built into his job, and his freedom 
from close and detailed supervision. 
@ His status, not only within the 
organization but externally with re- 
spect to his profession. Our tend- 
ency to regard staff functions, 
where most professionals reside, as 
“burdens” on production is but one 
way in which we prevent him from 
achieving status. 

In addition, despite some rather 
paternalistic concessions such as 
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permission to attend professional 
society meetings, management tends 
to bind the professional to the en- 
terprise in a fashion which mini- 
mizes his opportunity to achieve 
status and recognition among his 
colleagues in his field. Publication, 
and participation in the affairs of 
professional societies, are far more 
important sources of status than 
mere attendance at meetings. Yet, 
even where competitive secrets are 
not involved, such activities often 
are regarded as undesirable dis- 
tractions from the professional’s pri- 
mary responsibilities to his com- 
pany. In fact, they contribute to his 
value, as well as to his status and 
satisfaction. 

@. His opportunities for develop- 
ment within his professional ca- 
reer. Our elaborate programs for 
management development provide 
few opportunities today for the ca- 
reer development of professional 
specialists. Conventional policies 
and practices with respect to promo- 
tion penalize the man who does not 
aspire to a managerial job, by re- 
quiring him to change his function 
and assume different responsibili- 
ties. Promotion, for the profession- 
al, means receiving rewards and 
recognition for doing better exact- 
ly what he has been doing already. 
Management has given little heed 
to these values of the professional 
so far, or to their policy implications. 
The professional’s long-term career 
expectations are of fundamental im- 
portance to him. In private practice 
or in academic institutions, he is 
accustomed to choosing among al- 
ternative opportunities in terms of 
these values. Industrial manage- 
ment, on the other hand, is accus- 
tomed to exercising a substantial 
amount of “career authority” over 
its managerial employees at all lev- 
els. The individual is evaluated, 
promoted, rotated, and transferred 
in terms of the needs of the organ- 
ization almost irrespective of his 
personal career motivations. These 


-incompatible points of view are cer- 


tain to come into conflict as pro- 
fessional employees become more 
numerous and more indispensable 
to industry. 

This inconsistency, it is worth 
noting, has political implications of 
more than minor significance. One 
of the distinguishing features of our 
Western democratic society, we 
proudly affirm, is that the individual 


is not the servant of the state. It js 
interesting that the largest and most 
powerful institution in this same 
Western society—industry—char- 
acteristically administers promotion 
policies (which profoundly affect 
the lifetime careers of its employ- 
ees) with almost complete empha- 
sis on “the needs of the organiza- 
tion.” Only his freedom to quit—a 
freedom which is often too costly to 
exercise after he has built up a sub- 
stantial equity in company benefit 
plans—protects the individual from 
being in fact “a servant of the cor- 
poration” in this rather basic way. 
Two Qualifications 

Among the qualifications with re- 
spect to these generalizations, which 
should be discussed, two are neces- 
sary to mention to prevent misun- 
derstanding: 

First, I have talked about a class 
of people—professional specialists 
—as though they were all alike, all 
possessed of the same attitudes, ex- 
pectations, values, and needs. Ob- 
viously, they are not; like any other 
class of human beings, they differ 
one from the other in every one of 
the respects I have mentioned. 

Behavioral scientists have stud- 
ied two groups of professionals ly- 
ing at the extremes of a range. At 
one extreme are the “locals” who 
readily adjust their values and as- 
pirations to the organization which 
employs them. At the other end 
are the “cosmopolitans” whose pri- 
mary identification is with their pro- 
fessional field regardless of where 
they are employed. Note, however, 
that there is no evidence to indicate 
that competence, ability, or poten- 
tial contribution to the organization 
are localized in any one part of this 
range. The comments I have made 
about professionals should be tak- 
en as applying broadly to the middle 
of the continuum. 

Second, although I have directed 
your attention to a single class of 
employees, it is obvious that the 
trends in our society will affect oth- 
er groups as well. Line managers, 
for example, will themselves inevi- 
tably become more professional, 
both in training and outlook. The 
work of wage earners and clerical 
personnel, as well as their attitudes 
and expectations, will be materially 
affected. The growth in numbers 
and influence of professional spe- 
cialists in every function of the busi- 
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ness will nevertheless be the most 
dramatic of these changes, and the 
one requiring the most drastic alter- 
ations in Management strategy. 


Self-Direction Is Essential 

The four trends described earlier 
will necessitate many changes in 
traditional managerial policy and 
practice. None of them will come 
about easily, or by superficial mod- 
ifications in conventional practice. 
Personnel “gadgetry” will not do 
the job. 

Perhaps the primary change will 
be in a deep-seated and long-stand- 
ing conception of managerial con- 
trol. This conception concerns the 
necessity for imposing direction 
and limitations on the individual in 
order to get him to perform the work 
for which he is hired. It is, however, 
an observable characteristic of hu- 
man beings that they will exercise 
self-direction and self-control in the 
service of objectives to which they 
are committed. These are matters 
of degree, of course, but I find few 
managements who are consciously 
moving in the direction of substitut- 
ing self-control for externally im- 
posed controls. The movement, if 
any, appears to be in the opposite 
direction, because this concept of 
self-control is erroneously associat- 
ed with “soft” management. 

In the recognition of this capacity 
of human beings to exercise self- 
control lies the only fruitful oppor- 
tunity for industrial management to 
realize the full potential represent- 
ed by professional resources. Cre- 
ative intellectual effort of the kind 
upon which management will in- 
creasingly rely—in order to remain 
competitive—is a function of gen- 
uine commitment to objectives, un- 
der conditions which provide for a 
substantial degree of self-direction 
and self-control. 

It is for this reason above all that 
I believe we are going to see a basic, 
almost revolutionary change in 
managerial strategy during the next 
two or three decades. It will not be 
possible in the future—because of 
the trends outlined earlier—for 
management to rely exclusively 
on intuition and past experience 
and “common sense,” either in 
making or implementing its deci- 
sions. It will be no more possible 
tomorrow to manage an industrial 
enterprise than it is today to fly a 
jet aircraft “by the seat of the 
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In the Good Old Days... 


THEODORE V. Houser, retired chairman of the board 
of Sears, Roebuck and Co., and Life Member of the 
M.1.T. Corporation, has given the Institute a mile of 
microfilm showing the company’s catalogues from 
1892 to date. In accepting the 51 rolls of film, Pro- 
fessor William N. Locke, Director of Libraries, 
pointed out that they will be useful in studies of price 
indices, advertising trends, changes in transportation, 
and many other aspects of American life. 

These pictures are from a catalogue that came out 
in the 1890's; $57 would then buy a Columbus buggy 
with a full leather top. Covered wagons were listed 
until 1924. The first talking machine appeared in 
1898, and silk stockings arrived in 1912. 








pants.” Creative intellectual effort 
by a wide range of professional 
specialists will be as essential to to- 
morrow’s manager as instruments 
and an elaborate air traffic control 
system are to today’s jet pilot. 
But traditional managerial strate- 
gy is primarily geared to the elab- 
orately “programmed” and closely 
supervised activities of the blue-col- 
lar production worker and the cleri- 
cal employee. As professional spe- 
cialists become the single largest 
and most important class of em- 
ployees in the enterprise, this tra- 
ditional strategy will become hope- 
lessly inadequate. Its greatest in- 
adequacy will be with respect to its 
central concepts concerning the con- 
trol of organized human effort. 
Management by objectives and self- 
control will inevitably replace man- 
agement by authority and external- 
ly imposed control. In the long run 


this change in strategy will affect 
not only professional employees 
but all the human resources of en- 
terprise. 

Industrial management is not en- 
tirely unaware of the necessity for 
change in its strategy. There is al- 
ready some genuine concern over 
the inadequacy of current methods 
of control. Symptoms of underlying 
difficulties have been apparent for 
some time in industrial research lab- 
oratories (where professionals are 
numerous) and in engineering func- 
tions (where they are becoming so). 
But there is as yet little recognition 
that these are symptoms which will 
soon spread to every phase of busi- 
ness activity. When this recognition 
does occur, we will have the im- 
petus for the development of a new 
managerial strategy without which 
the enterprise of the future will be 
unable to prosper. 
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Students Are Ready to Erect 
Prefabricated Plastic School 


.1.T. CENTENNIAL visitors this 
spring will see an experimen- 
tal plastic schoolhouse if the weath- 
er permits its builders to proceed on 
schedule. The foundation is in, parts 
of the building are being fabricated 
now, and a student crew is pre- 
pared to assemble them. 

This will be a prefabricated mod- 
ular unit, so designed that it can be 
employed in a variety of ways. By 
fitting such units together, as many 
classrooms, Offices, and other ac- 
commodations as a community may 
desire can be provided in a single 
structure. Or a series of separate 
buildings can be erected. In either 
case, the economies of mass produc- 
tion can be realized, and the need 
for a new school plant met more 
quickly than by conventional meth- 
ods of construction. 





The first such unit will go up be- 
tween the M.I.T. playing fields and 
Memorial Drive, near the Smith 
House, in Cambridge. There it will 
be subjected to a variety of tests 
and actually used, it is hoped, as an 
elementary school classroom. 

The basic structural unit of its 
roof will be an inverted umbrella, 
16 by 16 feet, formed by four hy- 
perbolic paraboloid panels sup- 
ported by a central column. Such 
panels can be formed easily from 
straight members or molded. Drain- 
age will be through the central col- 
umn. In the center of a bay of such 
units, a skylight can be provided by 
arranging the panels so that the um- 
brella points upward rather than 
down. 

The supporting columns will be 
set upon the reinforced concrete 


This is a photo of a model; the interior arrangements will be flexible. 


28 








The roof line will be distinctive and 
the number of rooms can vary. 


slab and footings that form the base 
of the structure. The roof will go up 
first, and other plastic panels then 
will be set in place as walls. The 


‘exterior wall panels will not extend 


all the way up to the sloping roof, 
and laminated safety glass in the 
space between the walls and roofing 
will complete the enclosure. 

All of the panels will be lami- 
nates of glass fiber-reinforced poly- 
ester and acrylic sheets separated 
by a 1%-inch-thick foam core. An 
8-by-8-foot panel will weigh only 
about one-tenth as much as a com- 
parable concrete shell, and all units 
should be comparatively easy to 
ship and assemble. 

The Department of Architecture 
has been investigating the poten- 
tialities of plastics as building mate- 
rials since 1954, and worked out 
this plan for a prefabricated school 
with the Department of Civil and 
Sanitary Engineering.* It has been 
assisted by the Monsanto Chemical 
Company, the Owens-Corning Fi- 
berglas Company, Alcoa, General 
Electric, Du Pont, and many other 
firms and individuals. Mitchell M. 
Hannoosh, °50, of Polystructures, 
Inc., undertook fabrication of the 
roof panels, and William M. C. 
Lam, *49, worked on the wall light- 
ing. Other participants have  in- 
cluded the Crocker Company, the 
Nopco Chemical Company, and the 
Durez Plastics Division of Hooker 
Chemical Corporation. Help in 
dealing with acoustics was provided 
by Bolt, Beranek and Newman. 

Marvin E. Goody, ’51, has been 
the project supervisor and his staff 
has included Frank J. Heger, SJr., 
’48, and Joseph J. Schiffer of M.LT. 


*See “A Schoolhouse Built of Plastic 
Panels,” Technology Review, Nov., 1959 
(p. 23). 
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When You Edit a Report... 


Here are 10 guideposts to developing a rapport 
with engineers that will help achieve your goal 


spy ROBERT R. RATHBONE 


[' you are a technical supervisor faced with the added 
responsibility of editing the reports your engineers 
or scientists write, you’ve probably wondered how you 
can handle the job more efficiently. 

Perhaps editing is a new field for you, posing many 
problems of procedure, policy, or technique. And per- 
haps you feel a bit uncertain about the way you’ve 
met some of these problems. In any event, an oppor- 
tunity to check your standards against those of others 
might be both reassuring and profitable. 

This article is a collection of the common guide- 
posts that many professional editors have found useful 
in developing a rapport with engineer-writers. It is in- 
tended as a companion piece to an article on report 
writing already published in The Technology Review.* 

Your primary function as an editor is to guarantee 
that the reports your engineers write meet certain stand- 
ards of content, organization, style, and format. Your 
goal is undeniably clear. How you accomplish the feat 
is the major problem. 

You cannot succeed, of course, unless your writers 
know what the standards are; so your first task is to 
acquaint them with the ground rules. But this is merely 
a necessary formality. Your main duty is to instill a 
genuine desire for self-improvement. 


Stimulate Interest 


In your dual role of technical supervisor and editor 
you have a better-than-average opportunity to stimu- 
late writer interest. You have daily contact with your 
men on technical matters and you can tie their writing 
directly to their research or engineering. This gives you 
a definite advantage over the editor who doesn’t have 
a formal technical background or who edits full time. 

Interest is contagious. At the outset, be enthusiastic 


. about the importance of good writing. Tell your new 


——— 


*“When You Write a Report,” Technology Review, March, 
1960. 
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Extra hats help an editor working with technical writers. 
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ROBERT R. RATHBONE, 
Associate Professor of Eng- 
lish at M.I.T., has helped 
both undergraduates and 
established engineers and 
scientists produce better 
technical reports. He has 
been in charge of an in- 
tensive one-week summer 
course in technical writing 
for several years, and has 
edited reports regarding 
research in many different 
kinds of industrial labora- 
tories. 


engineers how the company uses its technical reports, 
how much the reports cost in man-hours and cash, who 
the readers are, and how much they rely on the re- 
ports. Point out that a clear, precise report never cost 
its author a raise in salary, and ask your director to 
tell each new group why the company is interested in 
helping its engineers and scientists become good writers. 

Since every writer has a certain amount of mental 
and physical inertia to overcome, you should make 
the writing job as straightforward as possible. Many 
factors are under your control: you can assign the 
report early in the project, you can allow a realistic 
time for its completion, you can see to it that the draft 
an author submits for editing is returned promptly, and 
you can be sure that he has secretarial help and up- 
to-date reference books. And finally, you can give him 
some privacy. He needs a quiet place to do creative 
work; help him find it. 

An equally obvious way to stimulate interest, yet 
one too frequently ignored, is to praise a job well done. 
Don’t be known only for your criticisms. It is indeed 
rare that a report does not have some feature worth 
praising. When you hold an editorial conference, put 
the author at ease by starting your discussion with a 
word of encouragement. Later, if the published report 
has been well received, make a point of mentioning 
it at the next meeting of your project group. 

Along with praise, offer a friendly ear. Being a good 
listener, within reasonable limits, has its advantages: 
you gain the respect of your writers and establish them 
as the key participants; you also have less work to do. 

Nearly every writer likes to see his name in print. 
Perhaps certain reports that your organization issues do 
not carry by-lines. If there is no strong reason for omit- 
ting the author’s name, or if the original reason is no 
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Praising work well done is one way to stimulate interest. 


longer valid, try to have the policy changed. Most of 
us write more carefully when we have to sign our 
names to what we say. 


Check Your Technique 
Once you begin to criticize a piece of writing, you im- 
mediately put the author on the defensive. You are 
attacking his “baby,” and you should do so with di- 
plomacy. 

Here are some practical suggestions for improving 


your technique: 

1. Require an outline. Persuade your writers to pro- 
duce an outline before they begin to write. Don’t be 
petty about the form, but have them include enough 
details so that you can evaluate the intended cover- 
age and organization of the report. Afterwards, discuss 
your ideas in an editorial conference; the writer should 
not go ahead with the job until the two of you agree 
on the outline. Some writers will complain that out- 
lining requires extra work; your rebuttal is that a re- 
view of the outline constitutes a pre-editing of the re- 
port and actually saves work. 

2. Refuse a “rough” draft. The manuscript that the 
author sends to you for editing should represent his 
best effort. You fight a losing battle if you allow him 
to become careless. Demand clean, pre-edited copy. 

3. Do not revise for the author. Most editors agree 
that it often would be easier for them to rewrite an 
entire report than to get the author to revise it prop- 
erly. But the mistakes are the author’s and he should 
do the revising; otherwise he will make the same types 
of errors in his next report. You are doing neither the 
author nor yourself a favor if you fail to hold this line 
of responsibility. 

4. Spell out your criticisms. You must be specific 
when you criticize someone else’s. writing. General 
comments such as “not clear” or “you can do better 
than this” do not help the author with his revisions. 
Pinpoint what is not clear and then suggest a plan of 
attack. If you take the time to give detailed comments, 
the author will be more inclined to view your criticism 
as constructive. 


30 


5. Be prepared to justify your stand. Decisions to 
have an author revise his writing must not be made 
arbitrarily. You might not say something the way he 
does, but this is not sufficient reason for him to change 
his way. You are the boss, nevertheless, and if he yj- 
olates any of the rules of good writing, good taste, or 
company policy, you have every right to call these vio- 
lations to his attention. If he doubts your judgment, 
justify it by referring him to an accepted authority, 
Many organizations have published their own style 
manuals to serve this purpose. 

6. Spare the blue pencil. Probably nothing is more 
discouraging to an author than to receive his manu- 
script covered from beginning to end with an editor's 
scratchings. Never cross out entire sections or pages; 
if you haven’t space in the margin for your comments, 
prepare a separate comment sheet and cross-reference 
it to the text by numbering the references in sequence, 
Some editors use a preprinted form that can be filled 
in quickly and neatly as they edit. 

7. Stress the major errors. All your criticisms will 
not be of equal importance. Assign top priority to any 
error that threatens clarity, such as poor organization 
of thought or inadequate background material. Rele- 
gate to a secondary role most errors in spelling, punctu- 
ation, and mechanics—in other words, don’t be a “nit- 
picker.” 

8. Confer with the author. After the author has had 
a chance to look over your written comments, arrange 
for an editorial conference. More can be taught in an 
informal, face-to-face session than by any other meth- 
od. For example, in discussing a passage that isn’t clear, 
let the author tell you in his own words what he meant. 
The chances are good that he will produce a satisfac- 
tory on-the-spot revision. 

9. Be an impartial critic. Always be consistent in 
your judgments: what is wrong for one author, under 
given conditions, cannot be right for another. This does- 
n’t mean that you can’t adopt new rules and modify 
old ones. But while a rule is “on the books,” hold to it. 
As a practical matter, you would be wise to start with 
a few major rules and add to them only as experience 
dictates. Get together with the other supervisors in your 
department and compare notes. Consistency on this 
broader level also is important. 

10. Assume full responsibility. There can be sev- 
eral reviewers of a report but there must be only one 
editor. Any multiple-editor scheme is inefficient, costly, 
and ineffective. It results in buck-passing and name- 
calling. How can you change it? Perhaps you can’t, but 
at least try. The best time is when you are asked to 
take on the editing job; the next best is when the com- 
pany reviews its reporting structure and asks for your 
comments. 


Conclusion 


Technical editing requires more than an ability to 
recognize and to repair poorly constructed manuscripts. 
To do a good job, an editor must also be a salesman, 
a teacher, and even a psychologist. 

No single method of editing is superior. Each of you 
must use whatever techniques are best suited to the 
circumstances under which you operate. Just don’t get 
into a rut. You are dealing with a precious commodity 
and it deserves your best talent. 
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REMEMBER Well her first appearance 
| at the office, wearing a severely tai- 
jored suit, a dark straw hat and carry- 
ing a small silk umbrella. I recall feel- 
ing a little scared, which may account 
for the vividness of my recollections. 
This was the first secretary I had ever 
had. 

Her typing was meticulous and from 
the beginning it was obvious that her 
high standard of performance was a 
natural attribute. Moreover, she 
thought about the job to be done. 
More than once of a morning I would 
remark: “I should have sent that let- 
ter airmail last night” only to have 
her respond: “It was so mailed.” 

A kind of natural dignity was an in- 
herent part of her character. One 
morning the elements conspired 
against me and I was badly late for my 
nine o’clock class. Somewhat out of 
breath, I said to her: “How did you 
manage to keep the boys from leav- 
ing the room?” “I stood in the door,” 
she replied. 

We often found ourselves repeating 
her colorful observations. During a 
temporary installation period the pas- 
sageway outside her office was insuffi- 
ciently illuminated. She remarked: 
“One needs the eyes of a mole to nav- 
igate this corridor!” 

Early among her departmental re- 
sponsibilities was the task of student 
placement. It was here that evidence 
of her phenomenal memory soon ap- 
peared. Her summer vacations in New 
Hampshire were certain to be inter- 
tupted by telephone calls from my 
desk asking for nominees for a possi- 
ble opening. Her usual response would 
be: “Have you a pencil and paper?” 
And then the names and years of 
graduation would follow without hesi- 
tation. 

In the depth of a depression when 
“living chains” of Alumni were organ- 
ized, along which our most recent 
graduates passed for possible employ- 
ment, she carried forward this devel- 
opment. Her reputation as a superb 
judge of human nature soon won for 
her the respect and confidence of the 
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An Unforgettable Secretary 


Some recollections of Olive Barnard whose own 
recollections “were little short of fantastic” 


PROFESSOR EMERITUS ERWIN H. SCHELL, ’/2, recalled the anecdotes which 
constitute this article at the dedication last year of the Olive Barnard Room 
on the first floor of the Sloan Building at M.1.T. Miss Barnard is pictured at 
the left, and the plaque now in the room is shown below. 


industrial “ivory hunters.” She was 
frequently asked by industrial em- 
ployers to make personal selections 
for their needs; and her choices came 
to be accepted without question. 

She frequently was better informed 
regarding existing personnel resources 
than was the company itself. During 
the height of wartime activities she 
received a telegram from one of our 
largest airplane manufacturers, say- 
ing: “Please wire us names and ad- 
dresses of Course XV graduates now 
employed by this company.” 


“x KW 


Her recollection and immediate recog- 
nition of people, even under difficult 
circumstances, was little short of fan- 
tastic. On one occasion a former sec- 
retary returned with her husband to 
the Department for a visit. Previously 
he had always appeared in uniform; 


but now he was in mufti. In addition,. 


he concealed himself behind large dark 
glasses. As he walked alone into Miss 
Barnard’s office, she smiled and said: 
“How do you do, Captain! And how is 
your wife?” 

She had little interest in rumor, gos- 
sip or hearsay. At one period Technol- 
ogy was without a president; and 
speculation was rife as to who the new 
man would be. At this time Miss 
Barnard was having luncheon almost 
daily with Miss Miller, an administra- 
tive secretary in the presidential office. 
When the news was released and it 
was found that Miss Miller had known 
of the future incumbent for a consid- 
erable time, longer than did anyone 
else, Miss Barnard remarked dryly: 
“Well, in any event, she didn’t learn 
it from me.” 

Before long, as her talents became 
widely appreciated and her warm 
friendliness enjoyed, her office was 
steadily visited by undergraduates and 
Alumni. Ultimately she became a 
storehouse of information about well- 
nigh everyone of importance along 
the Atlantic seaboard and all points 
West. I remember asking her if by 


any chance she knew of a certain fam- 
ily in Groton. She replied: “Yes, I 
know a little about them.” She then 
talked for 13 minutes, ending by say- 
ing: “That's about all I know.” 

One of her recurring tasks was the 
maintaining of an up-to-date mailing 
list of graduates—a routine which 
had little of variety to commend it. 
With the steady increase in the alumni 
body, this became a truly formidable 
chore. Again, the preparation and 
mailing of our departmental letters 
to the thousands of graduates was no 
mean accomplishment; but she never 
failed to have the addresses in com- 
plete order when an issuance was due. 
I may say that when such climactic 
activities were called for, I gained the 
impression that my absence from the 
office was not only favored but wel- 
comed. 


Her talents became widely recognized. 
Course XV Alumni arranged a 7,000- 
mile trip throughout the country for 
her, meeting with groups in many cit- 
ies. On this extended tour she took al- 
most no alumni records because, as 
she put it, she was “familiar with the 

cards.” 
Her contribution of effort, of high 
standards, and of loyalty to the De- 
(Concluded on page 38) 
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25 Years Ago... 


IN FEBRUARY, 1936, The Review announced the de- 
velopment in the Department of Physics “of a gamma 
ray detector, an extremely sensitive instrument for 
measuring such radioactive materials as radium, tho- 
tium, and uranium, by means of their invisible gamma 
radiations. The significance of this device lies not only 
in its usefulness for basic studies in radioactivity, but 
in its application medically for diagnosing radium 
poisoning. . . . 

“Several years ago, the cases of five New Jersey girls, 
who had ingested fatal doses of radium while painting 
luminous figures on watch and clock dials, attracted 
wide attention. Hundreds of cases remained unpubli- 
cized. Post-mortem examinations showed that only ten- 
millionths of a gram of radium, deposited in the bones 
by body chemistry, would cause death. In spite of this 
knowledge, some industrial users of radium failed to 
modify their shop technique so as to protect their work- 
ers properly. ... 

“The gamma ray detector, which was designed by 
Dr. Robley D. Evans, now makes possible unambigu- 
ous laboratory tests which can reveal the presence of 
chronic radium poisoning five years before any clinical 
symptoms appear.” 


@ Congratulations were being received by John H. 
Gregory, 95, and Robert A. Allton, ’13, to whom had 
been awarded the Rudolph Hering Medal of the Amer- 
ican Society of Civil Engineers . . . by Gerald F. 
Loughlin, ’03, upon his appointment as Chief Geolo- 
gist of the U. S. Geological Survey . . . by Frank W. 
Caldwell, ’12, upon being honored by the Sylvanus Al- 
bert Reed Award of the Institute of the Aeronautical 
Sciences . . . and by Clarence D. Howe, ’07, upon 
becoming Minister of Transport of Canada. 


@ Also, The Review reported a “proposal submitted 
to a mass meeting of undergraduates that sailing be 
made a student activity [had] received an enthusiastic 
response, and plans have already reached the stage 
where it is possible to announce that a fleet of sailing 
dinghies will be ready by spring. Twenty-five boats are 
assured .. . 

“The design has been 
completed by the Depart- 
ment of Naval Architec- 
ture and Marine Engineer- 
ing and dinghies will be 
built immediately. Profes- 
sor George Owen, 94, is 
chairman of the committee 
and his associates are 
Henry A. Morss, 93, and 
Walter C. Wood, °17.” 


At right: The Tech dinghy. 
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50 Years Ago... 


THE REvIEW’s Editor, I. W. Litchfield, ’°85, comment- 
ing upon “the success of the undergraduate societies in 
the varicus Courses, [wrote] it is apparent this year 
[1910-1911] that the high character of the work of 
these societies will be continued, if not improved. . . 

“The Aéro Club is one of the most active 
of the special engineering clubs, and the work it is do- 
ing is being taken up so thoroughly that the members 
of the engineering committee are practically taking an 
option in aéronautics. The club has been addressed by 
practical men who have had experience in aviation, 
The committee is engaged in making a number of fun- 
damental experiments rather then going into the spec- 
tacular side. It is being treated as an art, not a sport. 
It is true that a number of flights have been made with 
the glider ‘Technology I.’ It was entered in one con- 
test where it won first prize, but in general the line of 
work has been purely experimental.” 


75 Years Ago... 


“IT IS HOPED,” wrote the Editor of The Tech, that the 
Glee Club will be reorganized this year, and continue 
as successfully as it has during the past two years of its 
existence. The hearty support and encouragement, fi- 
nancial and otherwise, given it by the students at large, 
have shown how much it was appreciated as a means 
of contributing to the social part of our life at the In- 
stitute, which, as we all know, necessarily comes in for 
asmall share of ourtime. . . . 

“At present it is difficult to find anyone capable of 
filling the position of musical director; but it does seem 
as if in a college of our size, numbering from six to 700 
students, at least one might be found competent to fill 
the place!” 


@ Betterment of the athletic facilities was another per- 
ennial editorial objective of The Tech, for example: 

“Occasionally some enthusiastic freshman whose 
curiosity has been aroused, during the hours of military 
drill, by the sight of the different pieces of gymnastic 
apparatus about the gymnasium, seeks out that remote 
solitude, and variously employs the pulley-weights and 
other appurtenances to the place. 

“He may return for a second time, but the prob- 
abilities are that, unfavorably impressed by the scarcity 
of the apparatus and the general inconveniences of the 
place, he will not. If he has a natural fondness for ath- 
letic sports and exercise, he will join some other gym- 
nasium; if not, as is the case with three-quarters of 
them, he will never again enter our own, except when 
compelled to for military drill. . . . Assuming that our 
gymnasium—or drill-shed, as it is variously called— 
was intended, in a certain measure, for a gymnasium, 
it seems to us strange that better facilities for exercise 
are not afforded there. The greatest need, however, is 
for a gymnasium instructor, who could teach the stu- 
dents in regard to the proper use of the apparatus, and 
point out their deficiencies and their needs. . . .” 


96 Years Ago... 


On Monpay, February 20, 1865, President William 
Barton Rogers made the following entry in his diary: 
“Organized the School! Fifteen students entered. May 
this not prove a memorable day!” 
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BUSINESS IN MOTION 





Io rer CrMeaguee on Pp itibibainn in: 


It has often been mentioned in these messages that 
in order to produce the best possible product at the 
least possible cost, it is a good idea to take your 
suppliers into your confidence... tell them your prob- 
lems...seek their aid. 

The following incident is a striking example of the 
advisability of doing just that. 

The Dayton Precision Manu- 
facturing Company, maker of 


the commutator you see illus- 


the flanging operation...a set of manufacturing con- 
ditions where only brass, the right kind of brass, 
outshines all other metals and alloys. 

The final score showed that the low first cost of 
the brass rod, plus the fact that it could be machined 
faster and more easily than ferrous metal, resulted 
in a superior product at a sav- 
ing in production cost. A fur- 
ther advantage was the added 
sales appeal of the brass hub. 


There you have another ex- 





trated, was having difficulties 
with the ferrous metal it was 
using for the hub; for not only 
did the rod from which the 
hubs were fabricated have to 
be drilled but it also had to be 
able to withstand a flanging op- 
eration. Their Chief Engineer decided to discuss this 
with one of Revere’s Technical Advisors. 

After a thorough study of the problem Revere 
Brass Rod of a certain alloy was recommended and 
samples were furnished. The manufacturer found 
the machinability of the brass rod to be outstanding, 


being readily and speedily drilled. Also, it withstood 













ample of how Revere in collab- 
oration with the manufacturer’s 
engineering department, helped 
“fit the metal to the job,” which 
resulted in a better part at the 
least possible cost. 

Revere, a supplier, is conscious that still other 
suppliers can often collaborate to help customers pro- 
duce a superior product for less money. 

And because almost every industry you can name 
is able to cite similar instances, we suggest that 


no matter what your suppliers ship you, it may pay 


you to take them into your confidence. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 

Executive Offices: 230 Park Avenue, New York 17, N. Y. 

Distributors Everywhere 
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THE WATERSHED: A BIOGRAPHY OF JOHAN- 
NES KEPLER, by Arthur Koestler; Doubleday Anchor 
(95 cents). Reviewed by Bruce Mazlish, Assistant Pro- 
fessor of History at M.1.T. 


THE PHysICAL Science Study Committee, in publishing 
Arthur Koestler’s The Watershed, has made available 
—to students and general readers alike—an exciting 
and thought-provoking book. Its hero is Johannes Kep- 
ler, one of the two or three great scientists marking the 
breakthrough from the mystically colored medieval 
world view to what one recent author has called “the 
edge of objectivity,” i.e., the modern scientific method. 
Koestler also gives us a full-length sketch of Tycho de 
Brahe, and supplies a few quick strokes for the cartoon 
of Galileo: but both are seen largely in relation to the 
“strange, tormented genius” who discovered the famous 
three laws. 

The Watershed is actualiy taken from Koestler’s 
larger work, The Sleepwalkers, which sought to give 
a comprehensive “History of Man’s Changing Vision 
of the Universe.” This does not prevent The Watershed 
from being a self-contained, complete piece of work. It 
is not, however, as the editor’s foreword implies, the 
first or only biography of Kepler. Max Caspar’s serious 
and pedantic Johannes Kepler (Stuttgart, 1948; also 
recently translated into English) precedes it, and 
Koestler willingly acknowledges this fact by using Cas- 
par’s scholarship. Koestler, however, is not simply 
popularizing: he has gone directly to the sources—and 
mastered them for himself. 

Koestler musters his scholarly and literary abilities 
in the service of a noble ambition: he wishes to explain 
the creations of science—its theories—and to depict 
the personality of the creative scientist, and then to 
examine the two together, attempting thus to decipher 
the puzzling code of scientific creativity. He succeeds 
fully in the first part of his task: the three laws are 
lucidly presented and explained, and Kepler’s charac- 
ter is brilliantly portrayed (though perhaps with a few 
too many questionable Freudian insights). The second 
part of the task is more difficult, and, I believe, Koest- 
ler is less successful here. There are many who will 
question his over-all thesis that the Seventeenth-Cen- 
tury scientists made their discoveries more or less like 
“sleepwalkers’”—blindly and in dreamlike fashion. 

The “Watershed” metaphor, i.e., that the Western 
mind stood between “two universes of thought” in the 
Seventeenth Century, seems better taken, and Koest- 
ler’s insistence that the change in man’s vision of the 
universe was gradual and piecemeal fs nicely sustained. 
Even the extension of the “watershed” metaphor, from 
the macrocosm of the course of scientific discovery to 
the microcosm of Kepler’s life (for Koestler treats him 
as a “split personality”), is acceptable for what it is— 
an intriguing exercise in the explanation of the creative 
process in science. Indeed, one of the great virtues of 
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Koestler’s book is that it so forcefully shows that sci. 
ence, rather than being an impersonal affair, is the 
work of men of flesh and blood, with loves and hates, 
And these passions seem to influence what takes place 
in scientific discovery. 

I cannot resist adding one note. In this age of satel- 
lites—a term probably first coined by Kepler—and 
space exploration, we are reminded that Kepler wrote 
what Koestler claims to be “the first work of science 
fiction in the modern sense”: Somnium, a dream of a 
journey to the moon. The dream is turning out to be a 
reality; and Kepler, who looked back to the mysticism 
of the past, also looked ahead to the methods and dis- 
coveries of the future. But is this not to say merely that 
science fiction was—and is—the mythology of the 
future? 


MY WILDERNESS: THE PACIFIC WEST, by Wil- 
liam O. Douglas, illustrated by Francis Lee Jaques; 
Doubleday and Company ($4.95). Reviewed by Donald 
J. Lovell, ’45. 


ENGINEERS and scientists are increasingly faced with 
the moral and social judgments associated with the con- 
sequences of technological progress. This is particu- 
larly noted in fields associated with harnessing power 
which can be utilized for the manufacture and/or de- 
livery of weapons capable of mass extermination. It is 
equally true in a much less dramatic and publicized 
fashion in the inexorable vanishing of our wilderness 
areas. Lumber interests, cattle grazing, and more re- 
cently tourist trade have all combined to rob our herit- 
age of the priceless beauty, incomparable majesty, and 
inestimable significance that the wilderness areas pro- 
vide. Nowhere else have I seen the meaning of this 
described with fervor and compassion equal to that of 
Supreme Court Justice William O. Douglas in My 
Wilderness. 

Justice Douglas finds the solace and comfort in his 
frequent treks through the wilderness areas that is 
known to all who have slept out under the stars, or 
scaled a lonely mountain peak, or fished a remote 
stream. However, Justice Douglas also is able to ex- 
press these sentiments with a clarity and passion that 
border on the poetic. This fervor is much more effec- 
tive than would have been the recitation of a narrative 
concerning a specific visit. 

His observations of animal life and plant growth are 
combined with aesthetic appreciation and scientific un- 
derstanding, indicating the importance of each contri- 
bution to the balance of the whole. I would find it diffi- 
cult to believe that anyone could read this book and 
not be in sympathy with Justice Douglas’ plea to pre- 
serve these few remaining wilderness areas from the 
encroachments of roads and highways that provide 
avenues for the beer-can-slinging depredations of pic- 
nickers and campers. 

The book is divided into 11 chapters to describe that 
many areas. These include: the Brooks Range in 
Alaska, the Washington-Oregon mountain areas, the 
Middle Fork of the Salmon area in Idaho, and the High 
Sierra of California. Impressive etchings by Francis Lee 
Jaques complement the writing. Engineers and scien- 
tists will do well to read the book. 

(Book news is concluded on page 40) 
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High Voltage Engineering Corporation . . 
“CHARGED PARTICLES” 








== 


Nanosecond Pulsing 

The timing of nuclear events 
and the discrimination between 
them continues to be a major 
hurdle for the experimental 
physicist. 

We don’t need a market re- 
search program to reveal the 
need for apparatus which will 
assist the experimenter to do 
accurate neutron time-of-flight 
work or to determine excited 
state lifetimes in the milli-u-sec. 
region. Ultra-short high-inten- 
sity pulses of charged particles, 
and the resulting neutron bursts, 
provide one of the most promis- 
ing techniques in these experi- 
mental areas. 





Lumatron scope presentation of 8- 
nanosecond terminal-pulsed beam (A) 
and compression to 2-nanosecond 
post acceleration pulse (B). 


We have completed the de- 
velopment of a system for pro- 
ducing and measuring pulsed 
proton beams with an intensity 
of several milliamperes and a 
pulse duration of less than one 
nanosecond (10-9 seconds). The 
first research results from this 
apparatus are soon to be re- 
ported.! 

The beam is accelerated to 
3-Mev by a Van de Graaff fitted 
with a terminal pulser of the de- 
flection type, delivering ion 
pulses of 10 ns duration every 
1000 ns at the input end of the 
acceleration tube. After accelera- 
tion, the pulse is compressed by 
a 90° double-focusing Mobley? 


1 L. Cranberg, et. al., to be presented at 
Am. Phys. Soc. Meeting, New York 
(February 1961) 


2 R. C. Mobley, Phys. Rev. 88, 360 (1952) 
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magnet whose radius of curva- 
ture is 30 inches. The deflection 
electrodes at the entrance of the 
magnet are driven by a 10 Mc 
sinusoidal voltage which is syn- 
chronized with the pulse from 
the accelerator. Observations 
were made with a time-to-pulse- 
height-conversion measurement 
system checked by nuclear 
methods. 

NANOSECOND PULSING 


DUOPLASMATRON ION SOURCE { 


AND TERMINAL Pt ER 





MEV ACCELERATION TUBE TARGET ? 


+ ANALYZING MAGNET 








Isotopes of Rare Purity 


The need for pure isotopes in 
work concerned with nuclear 
structure and particle reactions 
has led us to develop a new, 
broad-range electromagnetic iso- 
tope separator that is faster, sim- 
pler to use and provides purer 
samples than any comparable 
equipment we've seen. 

This instrument is designed to 
produce up to 10 microamperes 
of individual particle beams — 
with a mass resolving power bet- 
ter than 400. Separation is 
achieved in a 5000-gauss, 160 
cm radius magnetic field. Time 
for recovery of samples after col- 
lection is less than two minutes. 
Those who have had their decay 
schemes disappear before their 
eyes will appreciate this bit of 
engineering in working with 
short-lived isotopes. 

The instrument can also be 
used to produce nuclear targets 

for studies of energy level, scat- 
tering, neutron cross-section or 
other phenomena, as well as pure 
radioactive tracers. Two of these 


instruments are now being built 
for U.S. atomic energy program. 
Specifications for the machine 
are presented herewith. 


160 CM ELECTROMAGNETIC ISOTOPE SEPARATOR 


Range: Atomic mass | to 400 
Current: 10ua of most abundant isotope 
(106 » achievable with some loss 
in resolving power) 


Voltage: 80 kv 
Magnetic Field: 5000 gauss 
Field Stability: Better than 01 per cent 
lon Sources: Modified Arc 
Operation: Time for removal of collector 


after full operation — 2 minutes 


Vacuum System: All metal bakeable gasketing 


Accelerator Conference 

The 2nd Accelerator Confer- 
ence held recently in Amsterdam 
was a rewarding occasion for 
High Voltage and its Dutch affil- 
iate, High Voltage Engineering 
(Europa) N.V. Three hundred 
participants from 24 countries 
joined in this exchange of in- 
formation on accelerators and 
experimental techniques. There 
was some healthy give and take 
between the “ideal” machine de- 
scribed by physicists and the 
“present state of the art,” re- 
ported by our engineers. If there 
were no gap between what is 
wanted and what is commercially 
available, most of us could pack 
up and go home. 

As things stand, High Voltage 
continues to push its develop- 
ment to the limit and is glad to 
share a challenge with its in- 
satiable customers in research. 

The Conference Proceedings 
were published in a January spe- 
cial issue of Nuclear Instruments 
and Methods. Check with your 
librarian, or write us for a com- 


plimentary copy. 


HicH VOLTAGE ENGINEERING 
CORPORATION 


BURLINGTON, MASSACHUSETTS, U.S.A. 
. 
APPLIED RADIATION CORPORATION 


7 
HIGH VOLTAGE ENGINEERING (EUROPA) NV. 








GEARS 


Designed and 
Manufactured to meet 


YOUR 
Production Requirements 


Custom Gears Exclusively 


OIEFEN D‘O:AF 


GEAR CORPORATION 
SYRACUSE 1, N. Y. 








How Curtis helped a design engineer 


“BEAT THE HEAT” 


This single universal joiat in a 
ribbon-stripping machine was 
operated at a 34° angle. The 
joint heated up, wear was ex- 
cessive. (Curtis Joints have been 
tested at angles up to 37°, but 
we do not recommend angles 
greater than 30°.) 


Curtis engineers recommended 
a double Curtis joint, which re- 
duced the angle to 17° per joint. 
Result: no overheating, im- 
proved efficiency, longer life. 


You can depend on Curtis 
engineering in any problem of 
angular power transmission. And 
you can depend on 


CURTIS UNIVERSAL JOINTS because our 


catalog torque and load ratings are substantiated by constant tests 
under production conditions. 


14 SIZES ALWAYS IN STOCK TRADE 
¥%” to 4” O.D. 
(6” joints on special order) U 
MARK 


Not sold th h dis- 

tributors. Write direc: | UNIVERSAL JOINT CO., INC. 
for free engineering 82 Birnie Avenue, Springfield, Mass. 
As near fo you as your telephone 


data and price list. 
EXCLUSIVELY A MANUFACTURER OF UNIVERSAL JOINTS SINCE 1919 
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Trend of Affairs 


(Concluded from page /6) 





Physics for Everyone 
PARTICIPANTS in an International Conference on Phys. 
ics Education in Paris last summer agreed that: 

“Physics is an essential part of the intellectual life 
of man... and the study of physics provides 
unique interplay of logical and experimental discipline, 
. . . Studying physics and the physicist’s methods . . 
should therefore be regarded as a necessary part of the 
education of all children. 

“In many countries, education in physics, both for 
nonspecialists and for future specialists, is unsatisfac- 
tory. In all countries, improvement is essential at some 
levels.” 

Sanborn C. Brown, °40, Associate Professor of Phys- 
ics at M.I.T., was chairman of the committee that or- 
ganized this conference at UNESCO House for the In- 
ternational Union of Pure and Applied Physics. After- 
wards he and Norman Clarke, a British participant, 
retired to a quiet English inn with the transcript of the 
proceedings. From this they prepared /nternational 
Education in Physics, a book recently published by The 
Technology Press of M.I.T. and John Wiley & Sons. 

In the opening address, Professor Y. A. Rocard of 
France observed that “the development of science— 
and notably of physics—is rising exponentially with 
time. But people themselves do not develop exponen- 
tially; they have a period of growth, then they wither 
and pass away . . . Man becomes useful in science 
later and later in life, and becomes useless earlier and 
earlier.” Hence, he felt, the problem of training “phys- 
icists of the most useful sort and useful for the longest 
time” is rapidly becoming crucial. 

Professor Jerrold R. Zacharias of M.1.T. gave one of 
the principal addresses, in which he described the pro- 
gram of the Physical Science Study Committee, and 
this program was further explained in papers submit- 
ted, including one by Stephen White about the films. 

“In answer to the question as to whether there was 
a group in the United States interested in developing 
a mathematics ‘PSSC’ course,” the book reports, “*Pro- 
fessor Zacharias replied that there was, but that he did 
not feel that it would have a significant effect on the 
Physical Science Study Committee program. He felt 
strongly that the necessary mathematics should be in- 
corporated into the physics course.” 

The cost of this educational venture ($5,000,000) 
seemed high to some delegates but Professor Zacharias 
pointed out that it was a trivial fraction of the total 
spent on education in this country. 

Professor Brown described “the Lexington Plan” 
which permits high school physics teachers to gain ex- 
perience in industrial laboratories, and expressed the 
hope that this idea will spread. 

In the resolutions finally adopted, the conference de- 
clared that educational experiments such as_ these 
should be welcomed and encouraged, although solu- 
tions may differ in different countries, and stressed the 
need for better teachers. “Physics should be taught by 
physicists,” the delegates declared, and steps should be 
taken to make physics teaching both more efficient and 
attractive as a profession. 
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NEW HIGHS, 
NEW LOWS— 
Neurosis! 


Even to the investor endowed with patience, 


the price movements of his carefully chosen stocks 


are often baffling. 


New highs for some; new lows for others—on the 


same day. Inconsistent ? Haphazard? 


Even if his selections seem to be doing well, 

he may worry about how long they will continue 

to do so. 

Or he may, like many other investors in search of a 


more satisfying solution, place his securities in an 


Investment Management Account with the Trust Company. 


Unitep States [rust COMPANY 


or New YORK 
45 Wall Street 
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for cruise or Southern resort 
OUR DISTINCTIVE SPORTWEAR 


(shown) Our New Kalamkari Odd Jacket, $42.50 
Unusually Lightweight Navy Worsted Blazers, $55 


Dacron and Worsted Odd Trousers, $26; 
Washable Lightweight Odd Trousers, from $16.50 


Brooks-Clarney, Our “A scot-A ttached” Casual 
Shirt in Tattersall Checks and Solids, $14.50 and $17.50 


Our Well-Tailored Bermuda Shorts, from $11.50 


Sport Shirts, from $9.50 + Knit Shirts, from $4.50 


And beachwear, sport hats and shoes, etc. 


ESTABLISHED 1818 


ia Sather 


C@é LOTH THIN IN 6S) 
Mens Furnishings, & Hats fats ¢ Shoes 


346 MADISON AVE., COR. 44TH ST., NEW YORK 17, N.Y. 
111 BROADWAY, NEW YORK 6, N. Y. 
BOSTON * PITTSBURGH * CHICAGO * SAN FRANCISCO * LOS ANGELES 


An Unforgettable Secretary 
(Concluded from page 31) 





partment, the Institute, and the Alum. 
ni was commemorated by an honorary 
membership in the Alumni Associa. 
tion of the Instiitute shortly before her 
passing. 

As I look back, it seems to me that 
one of her major contributions to the | 
Department was her individualistic ap- 
proach to all problems affecting sty 
dents. Frequently a matter of policy 
would arise which would become fruit 
for departmental discussion. At such 
times most of us would talk to the is. 
sue, viewing the students involved 
somewhat as a composite group. This 
Miss Barnard would never do. She 
would say, “I think the idea would 
appeal to some men in the class, but 
not to all”; and she would proceed 
down the list, one by one, and fore 
cast their individual reactions. It was 
not so much a balanced over-all judg- 
ment as it was a mosaic of judgments 
built out of a profound knowledge of 
each of those who made up the group. 
Needless to say, this uncompromising 
belief in the importance and unique 
ness of every individual student won 
her great regard and deep friendship 
from both Alumni and undergraduate 
students. 


he te ally 


Many years ago one of our Faculty 
members was asked by a prospective 
client to make a formal request in 
writing that his services be employed. 
The letter was typed, signed, and 
mailed during my colleague’s absence 
from his desk. After the proposal was 
approved and put into effect, the presi- 
dent of the company confided to the 
professor that he had submitted the 
signature to a handwiting expert for 
character analysis. The report was as 
follows: 

This man is of high character. He 
can be absolutely depended upon to 
do whatever he says he will do. He 
may be a bit firm at times. 

The professor’s signature was in the 
handwriting of Miss Barnard. 

















Are you looking for a 
PUBLISHER ? 


If you have completed a book-length manu- 

script, you may be interested in our special 

= | plan. Under this program, many 
a 


doctors wyers, executives, teachers and 

scholars have seen their work published, pro- 
moted and marketed on a dignified, profes- 
sional basis. All subjects considered—medi- 
cine, history, fiction, poetry etc. Send for 
our free 40-page |: brochure today. 
Ask for Booklet 112. 


VANTAGE PRESS, INC. 
120 W. 31st St, New York 1, N. Y. 


In Calif.: 6253 Hollyw ood Blvd. L. 
In Wash., D. C.: 1010 Vermont Ave., re Ww. 
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SUBJECT: 
CONSOLIDATION 


C. RODGERS BURGIN AND RICHARD P. CHAPMAN TALK 
ABOUT THE PERSONALITY OF THE NEWLY FORMED 


NEW ENGLAND MERCHANTS. NATIONAL BANK 


AND THE PERSONAL SERVICE IT PROMISES YOU. 


Mr. Burgin is Chairman of the Board and Mr. 
Chapman is President of the New England Merchants 
National Bank, formed by the consolidation of The 
Merchants National Bank of Boston and The New 
England Trust Company on December 31, 1960. 


CHAPMAN: Rodgers, we talk about the special 
quality —the personality—of the new bank. I wonder 
how we could summarize it? 

BURGIN: Well, we both believe in personal service, 
Dick. [mean continuing personal service—service that 
springs fromareally genuineinterestinevery custom- 
eron the part of the individual who is serving him. 
CHAPMAN:...Which really has to mean personal 
responsibility, too. The only personal service that 
counts for anything comes from a man who is free 
to make decisions on his own. 

BURGIN: That’s right. We’ve always tried hard 
to do that at The New England. Many of our 


officers have earned the right to make their own 
decisions—just as yours have. 

CHAPMAN: So we’re going right on with our old 
policies at the new bank. Personal service. Personal 
responsibility. And personal interest. 

BURGIN: Yes, and don’t forget that our new 
bank’s staff of officers will be far larger than before 
... which means a greater depth of service. 
CHAPMAN: Why not add that we’re a regional 
bank? Because we’ll actually be working for cus- 
tomers in every section of New England. 
BURGIN: A regional bank: you know, I like the 
sound of that. Let’s add it all up. We have a common 
philosophy, we have the combined strength of The 
New England and The Merchants, and we have 
greater depth in men who can act for the bank in 
meeting the needs of our customers. 

CHAPMAN: Yes, | like the sound of it, too...and 
I like the way our name reflects our regional interest: 
the New England Merchants National Bank. 


NEW ENGLAND MERCHANTS NATIONAL BANK 2s state sST., BOSTON, MASS. wemoer F.0.1.¢. 
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Books 
(Concluded from page 34) 





Technical Books 


NEw, specialized books likely to be of especial interest 
to M.I.T. Alumni include: 

American Strategy for the Nuclear Age, edited by 
Walter F. Hahn and John C. Neff. with contributions 
by Ellis A. Johnson, °28, Professor Walt W. Rosiow of 
M.I.T., and many others (Doubleday Anchor Original 
paperback, $1.45). 
fe Basic Data of Plasma Physics, by Sanborn C. Brown, 
*44, Associate Professor of Physics at M.1.T. (The 
Technology Press of M.I.T. and John Wiley & Sons, 
Inc., $6.50). 

The Control of Multivariable Systems, by Mihajlo 


D. Mesarovic, a Sloan Foreign Post-Doctoral Fellow in 


Heat-Transfer Capacity the School for Advanced Study at M.LT. in 1958-1959 


in Limited Space (The Technology Press of M.L.T. and John Wiley & | 
a Sons, Inc., $3.50). 


Hummingbirds, by Crawford H. Greenewalt, °22, Life 
LOW AIRWAY RESISTANCE Member of the M.I.T. Corporation (Doubleday & 
Company, $22.50). 


AE OFIN Sw00th- tu Nutritional Evaluation of Food Processing, edited 
R by Robert S. Harris, °28, Professor of Biochemistry of 
Nutrition at M.I.T., and the late Harry von Loesecke, 


Heat Exchangers formerly of the U.S. Department of Agriculture (John 


Wiley & Sons, Inc., $12). 








The Ups and Downs of Common Stocks, by George 


AEROFIN CoRPORATION A. Cowee, "11 (Vantage Press, $3). 


101 Greenway Ave., Syracuse S 4. 7 











Books in the Communication Sciences 


On Human Communication 


. L' A general introduction to the field of communica- 
i tion, its history, logic, philosophy and applications. 
4 ty G S 1957. $6.75 


STEEL... PLASTIC... ALUMINUM Language, Thought, and Reality 
STAINLESS ... WROUGHT IRON By Benjamin Lee Whorf 


E's Ssays on - my ven be hav ior in various cultures 


science. 1956. "87 00 


PIPE PILING & Word and Object 


By Willard Van Orman Quine 


A treatise on the philosophy of language, with em- 
phasis on referential patterns. 1960. $5.50 
| Style and Language 
i N Edited by Thomas Sebeok 


Papers and discussion from an iatentlonietiness 


LIGHTWEIGHT SPEEDAIAY PIPE SYSTEM conference on characteristics of style attended by 


literary critics, eveeentiee. philosophers, linguists, 


) CUO and folklore authorities. 1960 $9.50 


WRITE FOR FREE BROCHURE 


inj, ALBERT PIPE SUPPLY €O., INC echnolo LT. 
FAP to nero moons =. 
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ADVANCED 
SYSTEMS 
LABORATORIES 





in suburban Boston) 






(on famed “Electronics Row” 










NEW 
ENGINEERING 
OPERATION 


near New York City) 








(on suburban Long Island 











* meet the recent increase to $53 million in contract commitments, 
Sanders Associates of Nashua, New Hampshire is rapidly expanding its 
engineering staff in 3 locations: Nashua Headquarters; 

Burlington, Massachusetts and Plainview, L.I., New York. 


This new expansion follows a 9-year growth from 11 engineers to over 
1600 employees — a growth soundly based on technical excellence — 
inventing new concepts instead of using traditional approaches. 


Pioneering programs are being continued in phased arrays, radar, pulse doppler 
radar systems, space radar and communication systems. Advanced concepts 
and techniques in a variety of areas provide stimulating assignments involving 
space technology, missiles and radar systems. 


Positions available at all locations for: 


SENIOR SYSTEMS ENGINEERS PRODUCT DESIGN ENGINEERS 

To contribute to advanced techniques in the ME with heavy experience in feasibility studies 

general field of military electronic systems. coupled with experience in taking developed 

Applicable experience includes systems analysis, systems into production, monitoring mechanical 

synthesis and integration, with extensive design and overall packaging concepts of 

background in circuit design augmented ECM or other airborne systems. 

by hardware implementation. 

CIRCUIT DESIGN ENGINEERS Positions in Plainview, L. I. 

EE or Physics graduates with 2 to 8 years 

experience and familiarity with tubes and GROUND SUPPORT EQUIPMENT 

transistors and their utilization in all types of ENGINEERS 

circuits, as well as the integration of To design and develop system, assembly and 

circuits into sub-systems. sub-assembly electronic test equipment for 
the military. Should have appreciation for 

TRANSMITTER DESIGN ENGINEERS test equipment philosophy, with extensive 

2 to 8 years experience. For work up to experience in circuit design and hardware 

and including microwaves. follow-through. 


To arrange for a convenient interview at any of the 
three locations, send resumes to Mr. Richard McCarthy, 
Employment Manager, in Nashua. 


SANGERS ASSOCIATES, INC. 
NASHUA, NEW HAMPSHIRE 
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Individuals Noteworthy 
(Concluded from page 10) 





New Posts 


NAMED in the news recently were 
the Alumni whose elections, promo- 
tions, and appointments are re- 
ported below: 

Conrad E. Ronneberg, ’22, and 
F. Philips Pike, ’36, as Program 
Directors, respectively, in the Divi- 
sion of Scientific Personnel and 
Education, and in the Mathemati- 
cal, Physical, and Engineering Sci- 
ences Division, National Science 
Foundation . . . Hugh S. Fergu- 
son, ’23, as a member of the Cor- 
poration, Museum of Science, Bos- 
ton... Edward H. deConingh, 
‘25, as Campaign Chairman, Great- 
er Cleveland’s United Appeal for 
1961; 

Harold C. Harsh, ’34, as General 
Manager, Ansco Division, General 
Aniline & Film Corporation, Bing- 
hamton, N.Y. . . . David D. Ter- 
williger, ’35, as Chief Engineer of 
Systems, Precision Products Depart- 
ment, Nortronics Division, North- 
rup Corporation Brigadier 
General Austin W. Betts, ’38, as 


Director, Division of Military Ap- 
plication, Atomic Energy Commis- 
sion . . . John A. Easton, Jr., ’36, 
as Assistant Vice-president, The 
Singer Manufacturing Company; 
Mrs. G. Lynde Gately, ’41, as 
Director, Division of Health Infor- 
mation, Massachusetts Department 
of Public Health . . . Norman C. 
Michels, ’41, as Vice-president, Fa- 
cility Planning and Appropriations, 
United States Steel Corporation, 
Pittsburgh . . . Edward G. Sher- 
burne, Jr., ’41, as Head, Program to 
Improve Public Understanding of 
Science, American Association for 
the Advancement of Science; 
Herbert H. Howell, ’42, as Vice- 
president, Arthur D. Little, Inc., 
Cambridge, Mass. . . . Lloyd E. St. 
Jean, °42, and Russell B. Hawes, 
'49, respectively, as General Mana- 
ger, Plainview, Long Island Plant, 
and as Manager of Operations, Ad- 
vanced Systems Laboratories, Bur- 
lington, Mass., Sanders Associates, 
Inc. . . . Peter G. Volanakis, ’42, 
as a Director, Strathmore Paper 
Company, Springfield, Mass.; 
Robert S. Reebie, ’43, as Direc- 
tor of Industry Planning, New 
York Central System .. . Walter 


A. Jaeger, ’44, as Director, Facility 
Planning, American Hardware Cor- 
poration, New Britain, Conn... , 
Richard C. Mulready, ’46, as Chief, 
Advanced Technology, Pratt & Whit- 
ney’s Florida Research Center . 
Donald M. Black, ’47, as Manager, 
Development and Market Research, 
Diamond Alkali Company, Cleve- 
land, Ohio; 

Colonel Sears Y. Coker, '47, as 
Commander, 151st Engineer Group 
(Combat), Fort Benning, Ga. . . , 
Robert O. Bigelow, ’49, as Engineer 
of Studies, New England Electric 
System, Boston . . . Robert L. Ti- 
tus, "50, as Vice-president, Sales, 
Anchor Manufacturing Company, 
Manchester, N.H. . . . Joseph H. 
Holloway, ’52, as Manager, Reso- 
nance Physics Research, Bomac 
Laboratories, Inc., Beverly, Mass.; 

Samuel J. Davy, ’58, as Director, 
Engineering, National Company, 
Inc., Malden, Mass. . . . Victor J, 
Lombardi, ’58, as Assistant to the 


President, Scott & Williams, Inc., 
Laconia, NH. ... Robert C, 
Sprague, Jr., ’58, as Senior Vice- 


president, Industrial Relations, 
Sprague Electric Company, North 
Adams, Mass. 





BARNSTEAD 


ENGINEERS PURE 


ifome Goll) Ss i tell die walel, F 





PHILCO CORP’S Lansdale Tube Division uses this 
Barnstead Pure Water equipment in various manufacturing cycles. 
Operating cost is low because the greater part of the process 
water is repurified and fed back into the system for re-use. 
This “Train” includes a Barnstead 20 GPH High Purity Still, 150 
gallon, heated, ultra-violet equipped tank to prevent growth of 
bacteria, two BD-10 Holders with special High purity Supercart- 
ridges®, an MF® 200 Submicron Filter, and Heat Exchanger. 
Another example of Barnstead’s versatility in lowering manufac- 


turing costs. 


A. White, ’26 

T. Hartwell, °28 
N. A. Everett, 48 
V. C. Smith, *48 
S. Beran 
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WATER 


Warnstead 


STILL AND STERILIZER CO. 
2 Lanesville Terrace, Boston 31, Mass. 
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7 ELKINS STREET 
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CHOPPERS 


Eleven types, 
both single and 
double pole. 


Long life. 


YdddOH) OV 


Low noise level. 
Extreme reliability. 


Write for Catalog. 


STEVENS 


INCORPORATED 


ARNOLD 


SOUTH BOSTON 27, MASS 
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PLAN YOUR COMPLETE WARDROBE 
_.. for both Winter and Summer during this 











Important Sale of 
Individually Tailored 


SUITS ... 89.50 


Regularly Priced 110.00 and 125.00 
Patronage Refund Too 


RIGHT NOW you can plan your suit wardrobe for the entire 
year at tremendous savings. In this extraordinary sales event 
you may select from a wide choice of top-quality materials in 
the weight you desire . . . worsteds, chevoits and flannels in 
the regular weights . . . tropical worsteds and DACRON- 
WOOL in the lighter weights. These individually tailored 
suits are guaranteed to fit perfectly. Our fitters will expertly 
take your measurements with careful notations of any in- 
dividual requirements. Truly, here is extra value, because at 
89.50 you are paying no more and perhaps less for a fine 
quality individual suit than you would normally pay for 
ready made. 
PLEASE INSPECT OUR SWATCHES ! ! 





Sports Coats Too 


In very desirable tweeds 


and shetlands 


59.50 
Regularly priced 75.00 and 85.00 











3-MONTH 
PAY-PLAN 
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Life’s Molecules and Cells 

(Concluded from page 23) 

bone marrow should shed light on the general problem 
of enzymatic protein biosynthesis. 

Work on the nervous system ranges from that done 
with a single nerve cell of a squid to studies of the brain 
of man. Of the small molecules in squid axoplasm 95 
per cent, including some peptides never before discov- 
ered, now have been identified. The possible role of 
these chemicals as well as proteins in nerve conduction 
is most intriguing. At a higher level of organization, it 
is possible, by piercing single cells of the spinal cord 
or brain of the cat with microelectrodes, to record elec- 
trical currents associated with activity in the sense or- 
gans. By using recordings of single nerve fibers, one 
can now study the biophysics of stimulus and response 
for olfaction, skin sensation, vision, and audition. In 
the case of the eye, it seems that the retina does not 
transmit to the brain a simple mosaic of the outside 
world, but extracts critical aspects of events and trans- 
mits these along private nerve systems. Collaboration 
with the Communications Center is furthering progress 
in many of these studies of the sense organs and nervous 
system. 


Microbiology 


The newly formed microbiology group at M.I.T. is fo- 
cusing its attention on the mechanisms whereby viruses 
infect the living cells of bacteria and mammals. This 
group is studying the mode of multiplication of the 
virus and its influence upon the metabolism and the 
genetics of the host cell. Coupled with these studies is 
an investigation of enzyme systems in micro-organ- 
isms. Enzyme syntheses and feed-back mechanisms that 
control the activity in bacteria and molds are being 
related to nucleic acids and the activators and repres- 
sors of enzymes in the living cell. 

Bacterial viruses are of special interest to those biolo- 
gists who are examining the genetic mechanisms of 
virus duplication and the relationship of a virus to the 
genetic elements of the bacterial host cell. Once a 
virus has infected a bacterium, the virus may become 
adapted to the bacterium by becoming fixed as a pro- 
virus, and its genes may cause changes in the host cell. 
In addition, bits of bacterial chromosomes may be in- 
corporated into the virus DNA and be transferred 
from one bacterial cell to another by the virus. These 


acquired bacterial genes may be fully functional with- 
out affecting the behavior of the intrinsic viral genes, 
Similarly, in certain types of virus-induced cancer the 
viruses act as agents of genetic transfer to the cancer 
cell rather than directly as destructive parasites of the 
cell. It appears that a virus may directly control en- 
zymes of a host cell and thereby modify its behavior. 
The growth of polio virus in tissue culture of cancer 
cells has provided a technique for studying the bio- 
synthesis of an animal virus containing RNA. Interest 
in both animal and bacterial viruses is being centered 
on the genetic mechanisms associated with cell infec- 
tion and disease. 

How metabolic processes are regulated in a single 
microbial cell is being studied from several points of 
view. Attention is focused upon enzymes with refer- 
ence to feed-back control of their biosynthesis by 
metabolites which they produce. For several enzymes, 
repressor molecules have been discovered; these inter- 
fere with the ability of the cell to manufacture enzymes. 
It is now possible to study enzyme biosynthesis in cell 
fragments and to demonstrate enzyme repression in 
nonliving systems. Genetic factors that play a role in 
enzyme synthesis and repression are being investigated 
with reference to RNA in the ribosomes, the seat of 
protein formation in the cytoplasm of the cell. 


The Future 


Biological research at M.I.T. will doubtless continue to 
be concentrated on molecular and cell biology. Impor- 
tant molecules in protoplasm will be isolated, identi- 
fied, characterized, and their role in life determined. 
Special attention will be devoted to DNA and RNA 
and the genetic machinery for information storage and 
transmission to the next generation. Relations between 
cells at a higher level of organization will be studied 
in respect to growth and development as well as inte- 
gration of the nervous system with the sense organs. 
The investigators will continue their collaboration with 
medical research workers, moreoever, so that this fun- 
damental knowledge ultimately will be applied to the 
prevention and cure of disease and for the welfare of 
mankind. 





NEXT MONTH: Professors F. W. Billmeyer, Jr., and 
A. S. Michaels, ’44, will discuss the place of Polymers 
in Materials Science in a Technology Review article. 
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K. W. RICHARDS ‘07 H. D. BILLINGS ‘10 
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The TREDENNICK-BILLINGS CO. 
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C. C. JONES ‘12 F. J. CONTI ‘34 
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THE BONNEVILLE CONVERTIBLE FOR 196! 


Why a Wide-Irack Pontiac delivers you fresh and ready for fun 


Bhove's a remarkable absence of “fatigue 
factors” in this refreshing car. 

Front and rear suspension systems have 
been specially tailored for Wide-Track. 
This creates a ride as smooth as a tide- 
washed beach. Quietness and cornering 
control are improved. 

More durable rubber-insulated body 
mounts keep road hum down where only 
the tires can hear it. Extra body insulation 
and sealing eliminate tiring noise and 


vibration for near-perfect acoustics. 

New Wide-Track design contributes to 
greater stability. More weight is balanced 
between the wheels. You feel an invig- 
orating response, unwavering control. 

Next time you feel like going places, 
let the tireless Pontiac spirit move you. 
It’s the awakening, Wide-Track way to 
travel that starts at your fine Pontiac 
dealer’s. Visit him soon and take that 
deciding drive. 


IT’S ALL PONTIAC! ON A NEW WIDE-TRACK! 


PONTIAC MOTOR DIVISION 


FEBRUARY, 1961 


* GENERAL MOTORS CORPORATION 








THE ONLY WIDE-TRACK CAR 


Pontiac has the widest track of any car 
Body width trimmed to reduce side over- 
hang. More weight balanced between the 
wheels for sure-footed driving stability 

















SYSKA & HENNESSY, INC. 


Engineers 
John F. Hennessy ’24 John F. Hennessy, Jr. ’51 














DESIGN ° CONSULTATION ° REPORTS 
POWER PLANT * WASTE DISPOSAL * WATER SYSTEMS 
New York City 






















T. W. ZETTERBERG 


former member research staffs, M.I.T. and Yale 
and Science and Textbook Officer 
U. S. Information Agency 


EDITING—WRITING 
1306 Mass. Ave. Cambridge 38, Mass. 
(At Harvard Square) UNiversity 4-5257 
















CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 
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ALEXANDER KUSKO, INC. 
Consulting Engineers 
141 Main Street Cambridge 42, Mass. 
ELiot 4-4015 


Research and Development in 


Magnetics Transistor Circuits 
Electric Machinery Control Systems 
Instrumentation Power Supplies 
A. Kusxo ’44 J. P. Brake, *54 
J. A. Gauper ’56 G. V. Woop.ey ’55 
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Writing a Western 
(Concluded from page 24) 

fellow who was hit obviously had to fall dead, but the 
computer was free to let him have a drink first, and 
sometimes did. 

A vast amount of logical machinery and program- 
ming was needed simply to keep track of things (the 
physics of each situation). The computer had to be kept 
from ignoring, in other words, where a character was, 
what he had in his hand, where the money was, etc. 

The computer taxed the patience of its programmers 
in different ways than a person might tax that of a the- 
atrical director, but was fully as demanding and difficult 
to deal with as any temperamental, human writer. 

Having no horse sense of its own, it was unable to 
judge which combinations of actions were dramatic and 
which were dull. Perhaps, Ross suggested in the seminar 
afterwards, a man could have been seated beside it 
with a joy stick to tell the machine how it was doing. 
But there was no time for that, and CBS editors chose 
the scripts that went on the air. 

Like many editors dealing with human authors, 
Ross and Morse often wished their electronic play- 
wright were more co-operative, more affable, and more 
considerate of them. Quite possibly, they say now, 
computers can be made to seem more reasonable. In 
fact, they believe, the kind of work that went into this 
experiment is likely to lead to the development of ways 
to improve the manners of machines. 


A Difficult Question 

The TV program for which the western scene was 
written by the TX-O was entitled “The Thinking Ma- 
chine,” and in the course of it Jerome B. Wiesner, Di- 
rector of the M.I.T. Research Laboratory of Electronics, 
introduced several of his colleagues who expressed dif- 
fering opinions about whether machines “really think.” 

Oliver Selfridge, °45, of Lincoln Laboratory, for ex- 
ample, said that he is convinced that “machines can 
and will think.” 

Patrick Wall, Professor of Physiology, on the other 
hand, said that he is “not at all convinced yet that ma- 
chines can think.” 

Claude Shannon, ’40, Donner Professor of Science, 
reviewed some of the things machines have done, and 
concluded: “What we would like to see in the future is 
a more general computing system capable of learning 
by experience and forming inductive and deductive 
thoughts. This would probably consist in three parts: 

“1) Sense organs akin to the human eye or ear 
whereby the machine can take cognizance of events. . . 

“2) A large, general-purpose flexible computer pro- 
grammed to learn from experience, to form concepts, 
and capable of doing logic. 

3) Output devices in the nature of the human hand, 
capable of allowing the machine to make use of the 
thoughts that it had, of the cognizant processes in order 
to actually affect the environment. 

“Work is going on in all of these fronts simultaneous- 
ly and rapid progress is being made. I am confident 
that within a matter of 10 or 15 years, something will 
emerge from the laboratory which is not too far short 
from the robot of science-fiction fame. In any case, this 
is certainly one of the most exciting and challenging 
branches of modern science.” 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 
ELECTRICAL-MECHANICAL—STRUCTURAL 
DESIGN AND SUPERVISION OF CONSTRUCTION 
UTILITY, INDUSTRIAL AND ATOMIC PROJECTS 
SURVEYS—APPRAISALS—REPORTS 


MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON WASHINGTON NEW YORK 














FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 


Airports, Bridges, Express Highways 
Water Supply, Sewerage and Drainage Systems 
Port and Terminal Works 
Industrial Plants Incinerators 


Designs Investigations 
Supervision of Construction 


1l Beacon Street Boston, Massachusetts 








Eapiz, FREUND & CAMPBELL 
Consulting Engineers 
New York 36, N. Y. 


Mechanical—Electrical—Sanitary 


500 FirrH AVENUE 


Air Conditioning—Power—Process Layouts 
James K. Campbell ’11 


CapiIToL ENGINEERING CORPORATION 
Consulting Civil Engineers 


DILLSBURG, PENNSYLVANIA, U.S.A. 


Rosert E. Smiru ’41, President 





METCALF & EDDY 
Engineers 


Soils, Foundations, Waterworks, Sewage Works, 
Drainage, Irrigation, Flood Control, Refuse, 
Industrial Wastes, Airports, Highways, Military 
Projects, Industrial and Commercial Facilities. 
STATLER BurmpINc, Boston 16, MASSACHUSETTS 


MAURICE A. REIDY 


Consulting Engineers 


BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


Estimates and Appraisals 


101 TREMONT STREET BOSTON, MASS. 





THE KULJIAN CORPORATION 
Consultants e Engineers e Constructors 


UTILITY @ INDUSTRIAL ® CHEMICAL 
Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangars 
H. A. Kuryran °19 A. H. Kuryian °48 
1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


CHARLES NELSON Deses AssociATEs, INC. 
Engineers and Architects 


Structural, Electrical, Mechanical, Acoustical 
Industrial, Commercial and Municipal Projects 


915 EAST STATE ST. ROCKFORD, ILL. 
C. N. Deses ’35 





GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Matcotm G. Davis ’25, Vice President 
ALLEN W. Rem ’12_ E. C. Epcar ’35 
Steam, Hydro, Diesel, Nuclear Power Plants; Industrial 
Structures; Plant Safety, Utility Rates, Valuations, Reports; 
Purchasing; Chemical Laboratory 


New York @ READING, PA. @ Washington 


Moran, Procror, Mureser & RUTLEDGE 
Consulting Engineers 
Foundations for Buildings, Bridges and Dams; 


Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


WiiutiaM H. MueEser ’22 Pur C. Rutiepce °33 
415 Madison Ave., New York 17, N. Y. 





Faspric RESEARCH LABORATORIES, INC. 
Research, Development, and Consultation 
In the Fields of Fibrous, Organic, and Related Materials 
1000 Providence Highway Dedham, Mass. 
(At Route 128 and U.S. 1 Interchange) 


W. J. Hamsuncer, ’21 K. R. Fox, 40 E. R. Kaswett, ’39 


BREWER ENGINEERING LABORATORIES 
Consulting Engineers 
Electric Strain Gage Testing @ Stress Analysis 
Strain Gage Amplifiers @ Strain Gage Switches 
High Temperature Strain Gages 


MARION, MASS. 
G. A. Brewer 38 


TEL. 103 
J. D. Incuam °43 





LauREN B. Hircucock ASSOCIATES 
Chemical Engineers 


Industrial Research & Development 

Technical & Economic Evaluations 

Acquisitions of Processes and Plants 
Commercial Chemical Development—Air Pollution Control 
Lauren B. Hrrcucock ’20 


60 East 42nd Street 


Technical Advisor, Joun H. SCHAEFER '26 


New York 17, N. Y. 
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CLEVERDON, VARNEY & PIKE 
Consulting Engineers 


Hersert S. CLeverpon 10 
Joun A. Dow ’23 


Watpo F. Pixe °15 
Harotp E. Proctor °17 
Structural Designs Foundations 
Heating, vournns, Electric and Plumbing De- 
signs, Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 
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8,000 Management Opportunities! 


That’s right. There will be 8,000 supervisory jobs filled 
from within the Western Electric Company by college 
graduates in just the next ten years! How come? Because 
there’s the kind of upward movement at Western 
Electric that spells executive opportunity. Young men 
in engineering and other professional work can choose 
between two paths of advancement—one within their 
own technical field and one within over-all management. 

Your progress up-the-ladder to executive positions 
will be aided by a number of special programs. The 
annual company-wide personnel survey helps select 
management prospects. This ties in with planned rota- 
tional development, including transfers between Bell 
companies and experience in a wide variety of fields. 
Western Electric maintains its own full-time graduate 
engineering training program, seven formal manage- 
ment courses, and a tuition refund pfan for college study. 

After joining Western Electric, you'll be planning 
production of a steady stream of communications 


products—electronic switching, carrier, microwave and 
missile guidance systems and components such as tran- 
sistors, diodes, ferrites, etc. Every day, engineers at our 
manufacturing plants are working to bring new devel- 
opments of our associates at Bell Telephone Labora- 
tories into practical reality. In short, “the sky’s your 
limit” at Western Electric. 


Opportunities exist for electrical, mechanical, indus- 
trial, civil and chemical engineers, as well as physical 
science, liberal arts, and business majors, For more 
information about Western Electric, write College Rela- 
tions, Room 6104, Western Electric Company, 195 
Broadway, New York 7, N. Y. 











western E Jectric 
MANUFACTURING AND we SBD OF THE BELL SYSTEM 


Skokie, II! 


Principal manufacturing locations at Chicago, III.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, 
Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla. Engineering Research Center, Princeton, N. J. Teletype Corporation 
Little Rock, Ark. Also Western Electric distribution centers in 32 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y. 
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Further information concerning this new process may be obtained from 


CHEMICAL HOECHST-UHDE CORPORATION — 
PROCESSES 350 Fifth Avenue, New York 1, N. Y. DESIGN 


8204 Empire State Bldg. 








=) J<\@ MOTOR SPEED CONTROL 


for Critical Operations 


| Smoothly Positions 
Massive Three-Ton 
, Planetarium Projector 











Variac’ 
MOTOR SPEED CONTROLS 


combine excellent starting characteristics and good regulation 
of d-c shunt- and compound-wound motors with the convenience 
of a-c operation. 


¢ Allow motors to deliver full torque at all speeds — rated to stalling 

¢ Smooth operation — no motor chatter or pulsation at any speed 
¢ Fast stop-start-reverse under any load 

¢ Instant warm up, rugged, and reliable 

Ten models . . . from 1/15 hp to 3/4 hp. . . available in cabinet 
mounting or basic version for original equipment manufacturers ... 
prices range from $72 to $255... quantity discounts available. 


Write For Complete Information GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 


NEW YORK, WOrth 4.2722 CHICAGO PHILADELPHIA WASHINGTON. D.C. SAN FRANCISCO LOS ANGELES IN CANADA 


NEW JERSEY, Ridgefield, WHitney 3-3140 Oak Pork Abington ver Spring Los Altos Los Angeles oronto 
Village 8.9400 HAncock 4-7419 JUniper 5-1088 Whitecliff 86-8233 HOllywood 9-620! CHerry 6-2171 
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